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»3ftTt«fc^*««ft**a6. g£3*vtt,i^* 

»). R. &t/R J fi&**fc£b-C. it»S*iTtiv>7 

% i v>7 xx;i,g3Z.liSg|S *vc t» «fc v ^7 x; #^36/0 
£>t), R 3 atfR" li&*3fc£bT. Sfil$^-Cti 

^7/Wf-wt §^n-rfeiv>7^-^36. 

^Tti^7;V#x;^ «M*iT<feJ:vv5/*n7* 
^;V3S. g&£ttTt,i^7xx;US3Z.fig&2*vt*< 
i^>S/>36-C*'J, R 4 . R s . R" &tfR 12 
fi^SKbT. gg|$ntfeiv^7^W36-C*'J. 

*y. mf.i03Z.fi 1"C*U. fiU U) Z 3 ' 
li?-e*-5i:tz 4 " fihU7;l/*n^^;U36T'*'J, 
(2) Z. * j^7>'iSXtt7A'#;l'a6"C**fc*. Z 

fi-e®jfi%SBS-r*^-c*o-c. -*k (i 1-2) 

[ftl 4] 

NHj 



r^ . z. " &tfZ4 • tisfj^ayc-*^) 
-c^^nsft^j^sjci"^-^^^^"*" 5 ^ w«2 
e >j y>si#*3z.ii^a)i^cDiye^«. 

lsS**10] HK(I^) 
[ftl 3] 

A* 

(1-2) 

NH Y' 

fiW». A. li-NHX. S3Z.»i-NHSO. R' 36. 
X. Ii-CW' R 1 36. -COCOR' 36. -CW' N 



40 




(II- 2) 



NH Y' 



50 



-C^*l6ft^«8fc-««Ha 1-CW' R' « ' 
«H. W St?R' fij9^ii0-C*0. Ha 1 l*/>ny 

>s?-e*i) -cabstisft^*. -awR' coo 
h r' iiM&a>ii';-t'&-s) x-s^^n^ft^ 
a< (R- co) , o r' ttttaoau 
■e**) -e»bi**i«ft^«. -«fcSH a l - c o c o 

R 2 R J Xt^Ha lfi|y^<Dii')t'fe5) T*^ 

fcSftSftSfo. -ttsSR' CONCW' R J 



11 

H^Ha 1 -C (=W ) W* R 3 (j£<f*. R 3 , 

W . w 3 jktfHa. u*®ft<rtt<)-QbZ) -emt>3ti 

ZttS®. -*&£Ha 1-CW' N (R 4 ) R* (sS 
tfj, R 4 . R 5 , W SOTa ll±93M<DiiUr-*5) 
T-*^ ^n^-fb^XJi-^H a 1 - SOi R 1 (5* 

4>. r' strHa wm&nmr'bz) x-mt>2tiz 

[0.0 0 1] 
[0 0 0 2] 

m&O&ffi] V7 5 J V V 7)V7tu* =f-)\/\L U S»B 
^fcUTttmii. *1H^P®3, 7 4 6, 5 3 1-* 
Jktmm 3 . 9 6 2, 2 6 3 ^&BJjHB#& ft? 

^wa^t u-c 5&tc h y yjuxu* ^A3fc*r 

U 2flL£li3ffi<Di:**>^a>-;mr-NHCO-CF J 
-T' 3 (T 1 ItWWR?. 7 A 

=¥A3x&^n7A#;i/3-c*a-5) *#u flt&K-N 

HCO-CF, -T 1 3 (T l H=WWR?. t&m®¥. 

As#=.J\&-Qihh. ) Xte, NHCOOT 3 3 (T 3 li 
C.-4 <0^7A#;i/3Xli7xx;i3-ca-S) fe* 

m y ^>«5 nxv ^ a* e y ->*>si 
mfttrnt^mmxh. x. *si$tfsg3, 9 6 

1,06 3MI*%£I3*. ffi*^J^®^^b 
T. 2{4&tf3ftt::-NHCSNHCOT 4 % (T 4 te 
7;l/3*^3T*aS) fe^TS b V 7;U;frCM:M/g& 
k'y s;>*«Bla«**iTv\**« #f§Bj<£>fc'y i/'>fS#tt 

[000 3] 

[fBWOBI*] *f§Bj(i -m. ( I ) 
[0004] 

Hti6] 



(I) 



[0 0 0 5] (it*. Ate— N (R. ) X. & -NH 
Xb 3 -hnSXte75yST-fey. X. li-CW 1 
R' 3 -C0COR" 3 -CW 1 NHCOR 1 3 
-C (=W, ) W R 3 JSXtt-CW' N (R 4 ) R s 
Xb it- (NH) ISO. R 1 S3Z.fi- CH 
s Rb Stray. Z. I£— NHYS /M3y 
-W s -Rc SXI±75yST-ay. Y<±g& 
$*vCfcJ^7xx;l,S 7A#;HS. -CW 3 R 




(7) ff§{?¥6- 1 3 5 934 

12 

' 3 -C0C0R 7 3 -NHCOR 7 3 -C (= 
W 3 ) W 4 R' 3 - (NH) b SO. R* 3 — (N 
H) m SO, OR" Mtt " Nm m so 2 N,R 

" ) R " 3T-* •) . Z , (fcK^^Xti h y 
□ ^ ^VST-a y . Z , Ijfck&H^. h y 7 ;M- n y * 
;l/3 ^ay>S?. xhD3 75^3 -NHCO 
R. 3 ^7^3 -COR ( SXfi7A3f AS"C*a 

y. z« 14*^?. hy7^n^^3 Anyv 

-W* -Rh 3 - (NH) . SO. R. 3 - 

io nhrj afixtte** bureau, r, i**^ 

7A#AS. ' 7**^*^jJC=. ^36X1*7^3 
*A^H=^WIT»*U. R. &tfX. liS^tC^UTK 
«i-*»JR ; P4:«C«BMIt»*UTfeJ:<. Rb « 
g&$*vCfcJ:v>7xx;i,3 g&$*vcfc J^v^p 

7 jwmx&sm nxt^ ^jwmvb y . r 

v>7;W*>»U3 ggl$nTt,J:v>7xx;|/3Xteggl$ 
nTfc<kv>^ 2 ?n7;l'*A3T-*y, R. . R« . 
R" . R' &t?R 9 tt«.*aSfcl/T. ■»*nxt.j:v^ 

^^^*3x(ig«$ nx t <fc «. ^m&msmz- 

ay, R, , R l St/R 7 l*S-*4fcflrL-C. g££ttT 
t,«kv^7^^^3 ggl$nTt«J;v>7^adri/3 g 
Sl^n-Cfe £l>7xx;W3Xlig&£*vCt. «kv>7xy 

^>3T-ay. r j . r' s^r 10 .ift^aai/T. 

gm^*^•Ct,J:v^7>'^^^3 g«i$*iTt tw** 
-A3 g«!5n-CtJ:v>7A*x;|,3 gm^nTt 

30 tiggi$n-cfc<fcv^>'»3-c*ay < r.. . r 4 . r 
5 , r" rvr" &&*m.LT. &mnx$£ 
v^7A^3T-ay. w , w 1 . w 3 . w 4 , w s r 
tnv 6 &&*m:b-c. wmmfjumxBt'f-'Cbv* 
i; m&trn»4^n^noxfiiT-ay, fiu d) 
a*j-n (r. ) x. 3 (R. ****ar?-e&«j) -ca 
y , z . n h Y3T-a y . z , rv z « 
-cay. z 3 *ihy7A^-np«^S'ca6^^-(Dit 

(2) A**-hn3X(£7^3©i:t 
Z. . Z. . Z 3 &t/Z 4 <D^<i:t,2o(i*^M? 
40 JjH^ggl35:«-t5) T'$kto2tlZ>Wi/ymmfc5L 

[0006] -«« (I) 4». R« . R< .. R' . R* 
AtfR 9 {i#*4a-5mfl2«^bK^3i: LTte7A* 
;U3 7A^rxA3 7 A^fx;U3^ i:W«f f>K i9 
ia^^^bK^3t U T li->^ n 7 A** A/3, ^ n 
7;U^r- > »l/3 7x^;U3&il* i W ^>tk o9IB^^ 
^k*^3i:l/T{4. ^-7.^1/3 fh7tKnt7f 

^3 -f >^-;us© «k o rmsmrm&fcivmmyL 

so te7^>f-A3 J*79W*Mk J)\>#)Vf- 



( 8 ) 
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Jim. j )\/#)\ri-j —Jimnx. o zmmi&ifcSMtefc 

y;!4fc ^Vf-iV^ML *7*J7WML £oy 
-^3S. tfnys^Hfc *>*fcKa77-;HS. rh7 

■yyy=m ^y**-y-yy-A^ -fv*#uvy 
y^i/S. ^rvy-^s. ^ryy^ns. io 

tfy^'-^s. >>*th'ney^* 

H V tf y 9V-k& r h 7 1 H v f y ^ 

d^vx-c y ##-y-y y ^s. *vys>;t*v u Aat 
#y »;-^». f y#^ y-^s. Xy/fW^* 

•rO±2 - if n y K ifsWWf 5>*i*. 30 

{0 0 0 7] Rc RtfRh K£**i*gi!l2ttTfeJ:^ 
7;i/^U*. R« . Ri , R 1 . R e &tfR 9 f-^*ti 
-Bg^Sn-Ct-ckv^^bK^ R» . R* XtfR 

■Ctii^7A'3*S4t R' . R' StfR" 

$-x;i/gRtJ e gftS*vCt J^^l^-^SMtfK 
R„ . R, . R 4 , R 5 . R" StTR 12 
■»S*iTt» J:^7A#;Hi©W»fc UTI^nyv 

m. */9U7)V*)\&. i/9U7toi*i/16. i/?V7 
)Vr-)vm. i/9n7J\'>r=-J\'**is& 7)i^**sp 

7 70*-** 
7<j-;i'*-*as. 75 y 4 *. 7^+^SX-g^ 

(*W-T?* o "C t ^> T t «t V \ 
[0 0 0 8] Sfc, R> . R« R^R" 50 



^5p6-l 3 59 34 
14 

**iTtJ:^7x=.^||»0 t Wft**i-Ct l J:v^a7 
R« . Ri . R' . R* K£SUx6 
a^^Ttct'.^^'fbK^S. §£3nTtJ:<,> 

trwi«*vct J;v^nw»wies. r. . r* fttfR 

-Ct.J:v>7xy#5/aMmrR 3 . R' &tfR" {r^ 
^•SgMl^tT'Tt J:v^>^n7^#^S. ggl^^'C 
t,«fcv^7xx^Sst/gg|$*fCfciv^v$;;^g 

7;i'3#->g. />D7^3#*>ii5. 7***^* 

^. S/i7n7^#^ ->?D7A'3*S/g. S/^D7 
'>^D7/Hr=^# % >36. 7^_3+f* 
jWjK-^S. 7fr*>l**#-^ 7 

}i**t<m, 7v-jvm> 7 u 7y-^ 
^ ^ 7 5 y 7^#^*-c-gm^n/c7 5 y a. 

^nf,ggiS3iii-e^^^gSi»-^isit$g^s^« 

lil7T-*-p-Ct2 7fil.±-e«)0-Ct,j:<. 2 7tt±cD 

n c, og^»i|s]-'e* o-cfcUfco-cfciv^. 

[0 0 0 9] HK* ( I ) A, Z, . Za StJ'Z, 
(i-^in-57;l/#>'l/*5lfetJ t lc7^#^Sft9'i:^t«±. « 

~ l 8 ©to. W*wy f-^iS. WUjS. 7n 
tVWS. 7f^S. *y*)\&, ^i/AAk ^=f-b 

*i. -ent>(iii«3y^7>tiaflfi^©«!jasit©t©t 

A, Z. . Za &t;z4 tr#iti€.7^-^* 
^c>t) ! {C7;l'7-;W^aUT(i gj»W«2-18© 
t©. «*.«tol4£. 7n^x;WS, 7r-^S. ^ 

>x~;us, ^dr-t-^*. T-t-^s, yy-r-fe— ;u 

©MBiattOt©*.^. A. Z, . Z. stfZ* 

7;l/drx;l/S^tJ t {-7^*-^7>i: OrJi. M 
^^*2~18©t© 0>U«X^-;WS, 7nlfx;l/ 

7f-;i^ ^>f-;H6x ^#«>=;Ht t->- 

^3Z.{±K^nffiU5«©«lii*tt©t©t#t*. A, 

z. . z, atrz 4 \z^t.nhvou7J^)^W^ 

~y?U7)l*)\'®frtlsXl*. 0?3fS&3~8©t© 0i 

ifbtlh. A, Z, . Za Sr/Z, IC^*ti5i/^n7 
^-r^Httni^^ U7JW-M8ft£ l/Tf*. 
&5~8©t© m& ^D^V-f=A«. 

3Hzx&tfYiz$£ti?>^a>fym?tl-z&%>mm 
try jr^sn-s 7 y -;wsfetfK7 y 

tt. 7i-M fxz;H 77=^ <fy» 



( 9 ) 
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[0 0 10] ( 1 ) X-3kt>$tiZ1t£®l*. A. 

hyx^y-;l/75V«L (fch*n*S/ 
**) 7 5 J * 2 VJft© <fc 9 4#tt7 5 

io 

[0011] ( I ) X$kt>$tiZit£®#. 

(i)-*W(l-i) 
[0012] 

Kbi 7] 

CFi^s^A 1 

(1-1) 




[0013] a 1 li-N (r» ) x. mynt- 

NHXk ST'&U, X. li-CW' R' -COCO 
R 3 S. -CW 1 NHCOR 3 S. -C (=W ) W 3 
R 3 gXI±-CW' N (R 4 ) R s mW). X> <±- 
(NH) lSd R' SX«i-CH 2 R> aTC*tf. Z 
, l*-NHY3fc imm*. WfyVft. -W s -R 
c gXI±70ST-*>»). YI£g&S4rC*,J:^7xx 
;H5. 7)\s*)V& -CW 3 R* -COCOR 
7 — NHCOR' -c (=W 3 ) W 4 R' 
- (NH) . SO* R'S. - (NH) . SOa OR 30 
10 SXIi- (NH) . Sd N (R" ) R" 36"C 
£9. Z* ' /m3Y>«*. -W* -Rh 

^ - (NH) » SO* Ri S> — NHRj SXfik:'* 
7S/'x;U^T'*»J. R. I**^?, TJV^Jim. 7Jl 
*M)\,#-)m?.lZ7Jl'3*Z'j3Jl>*^)mr'$> >) . 
R. fttfx. liSv^r^t-cliS^i-S^iS^fcft^ 
^Jg^^bTt,J:<. Rb lig&S*vC£cfc^7x 
x;l/S. g&3nxfccfci.v^n7;l'#,'l/gXteg&£ 
tiTtJ:^7^^ST'*U. Rc RtfR* 
L/T. g&SttTfccfcv^MM/S. g&S 40 

tiT t «k <, > 7 xx;i/ixi±Sg|$ fcii^aj^ 
R. . R' . R s RtfR 9 lt&*mt.L 

x. mmztixt&imamfom&'m&ztixt* 
t. a^n-cti^7^#^s. ggi$n-ct,<fc^7 

Tt.J:v>7xy^>ST-*U. R J . R' &XfR 1 ' li 
=&4r&5iUT. BjftS*VCfc«fcl.*7;Mnfl/2S. g&Stt 50 



m&ztixt^y? uTJWvm* g&sn-ct 

J: ^ 7 xx^gXttg&S *VC t & V > V)VmX$) 
R, . R 4 . R 5 . R" &tfR' 3 li&*mLV 

x. m®inxt^^7>i'*j\<mx'$>>). w . w 3 . 

W 3 . W 4 , W 5 fttW' UT. 6*&H?X 

feWOU*?**'.). I. m&tfnti-en-enoxicti-c 

fiU A' **-N (R. ) X. St-*»h R. A* 
*ijijf?TNfcU, Z* ' Z, 
l**^?. -NHY& (YI*g&$*VCt,J:^7xx 

Jim xii-w 5 -Rc s-c-&*) xmfranzwv 

[0014] (2)HK«(I-2) 

[00 15] 

Mbl8] 




(1-2) 



NH Y* 



[0 0 16] (^*, A 1 (i— NHXi SXIi-NHS 
Oj R' IS. X, Ji-CW' R' -COCOR ' 
* & -CW 1 NHCOR' S, -C (=W ) W' R 
3 SXJi-CW' N (R 4 ) R 5 mx$>>), Y* (i- 

(NH) . SO* R 3 - (NH) n SO. OR' 0 
SXJi- (NH) . SO. N(R" ) R 13 mxh 
>). Z 5 1 (*tK^?. ^Dy>H?, xKnS. 75 
yg, -NHCOR. ^ ^^S. -COR, 

7^#->m-e*9. " i£fcmmtti*bvyji>*v 

*?jmx$>V. R » > R 1 StfR' l*&*$fc£UT. 

S^bK^S. ggi$n-cfect^#^^>fbf<^S. 
g& $ n-c t «fc v ^^5S5g^3Z.<iggi$ nx t «k ^ 
%mmm&xm. r, atrR 3 {*8-*aaci/T. 

m&2tiXt£^7J\'*J\'&. g^nttckv^n 

+->s. ggS5ti-ct<fc^7xx^s3y*g^i5n-ct» 
i^7x;^>lT'*'). R 3 &tfR'° Ji^lteib 

)w=.)vm. m&$tixt£^7J\s*-j\'m. mmn 

Tfeiv^i'nTWl'S, gg|$nTtckv>7xx;u 

&5u*m&arixt&i>"<i'Vj\<£x$>i). r 4 . 

R 5 , R" S^R" Ji#*&3£LT. BttS*iT"t' 
i^7^#AitC*y. W 1 &CPW 3 IctS-^Sfe^U-C. 

S^|S?3Z.»iKll]i?-e*';. m(iox«±i-c*'j. © 
U (i) z, ' tfimmTXhhhZZ* " JihU7 
jv*a*?-jmx-3s>*), (2) Za ' A^>7ySXIi7 
)\,*)vmxhhh%. z, " ii7k3JS/Si?-c-£>£) t»a#3 

[00 1 7] (3) -&& (1-3) 
[0018] 



( 10 ) 




(1-3) 



Z, ' 



[0019] (5**. A* ji- h 0*3.1*7 5 J St?*> 

t) z. ' ti-NHY* -s. *m&¥* ^ny>m?. 

-W s -Rc £2.1*75 ^ ST** U, Y' li- (NH) 



ftgS¥6- 1 3 5 9 34 
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•J, R e . Rk , Ri . Ri , R' . R" . R" • 
R" . matfnlil5^jiU-C*>»J, fiU Z< "' 
^NDyvS^Xtt-W -Rh g-C*fcS£#. Z. ' 
J£— NHY' t^$tl5f'J->'>»X 

[0020] ~tit£. ( I - 1 ) T'Slfr£*T,£fl:£»i#! 
A.ti»0BU6 (A) ~ (C) <D<fe^^^T-Sig-rS- 

[0 0 2. 1] m (Al A" **-N (R. ) X, m 



~lo~K>t - (NH* SO. OR" «*- 10 *». R. *WMW»«rt»*^ *-NHX 

Z4--l^ny>K?. -W -R k * - (NH) [0 0 2 2] 

. SO, R, Sk — NHRi SXtttf^^^-^T?* Mfc2 0l 

Hal-CW'R 1 . HOCOR 1 
(R'C0):0, Hal-COCOR 1 . 
R^CONCtf 1 , Hal-CC=W')W*R*. 
Hal-CW'NCR^R'XliHal-SOsR* 




Z4 " 



[0 0 2 3] QgAK X. . Z. . Z« ' . R 1 . 

*«;. HBllJ/^VKfT-M) 
[0 0 2 4] £0 (B) A 1 **-N (R. ) X. ST- 

,NHX. 



[0 0 2 5] 
[ft 2 1] 




Z. ' 



[0 0 2 6] x, . Z. &tfZ4 ' liM&oa 

y-eau. R» ' liT*#/Wt 7 

[o o 2 7] ats to a 1 **-nhx„ array. 



(1-5) 



Xb A*-CH 2 Rb *-C*>-5^ 
[0028] 
Mb 2 2] 



( 11 ) 

.NHC ORb 



6-1359 34 



20 



o 

Z, " N Z, •" 

CF, X/Ss ,NHCHi R b 

O 



( I - 6) 



Z« * N Z, 

[0 0 2 9] (it#, Z* ' . Rb (i8lT^(0)iUT-* 

z. " <i— nhy" Wfym?. 
-w s -r. axiir 5 y" \*7)V*)V 

m. - (NH) o SO. R' SS. — (NH) . S0. 0 
R'° SXJi- (NH) - SO. N (R" ) R" S 
-0*6) 

[0 0 3 0] mf££/& (A) Stf [B] (DgiSJiiimj§ 

?§«Ei:UTIi, b^X>. **>l/ 

y, ^nn^>*'V&*^m^ft#3£® : ^dd* 20 
BlftfkK*. *fly»^i/X ^nnx^x b 

->*:*#-9-X rh7tKa77>4 if ©x— r^WB ; 7 

& E<DT b y& ; 7-fe b - b V M 7n fcf*- b U 
£<D- b U : ^JUiM'A 75 b*. N - * *7Uf 

#»^fnfu<. ssnssat 30 
CF, V ^ ,NHC0 




*7**y*iw*fc» ; 8fcK$sfc*> y ?a. mfc%® 

(Di&mm. ; *jg{k^- b u f a© j: ittjhti v'&wm 
\m\<mi-YWkv>z-i tub* v ^ amt 

btv. ZtzmWmtbTltVVi/'y. b'Jx^;U75 
>&£*W5>*v6. fi*Sl»*iift- 3 0~+ 1 0 0 
M*L<ti0~6 or, S^^l±ii^l~2 4«f 

a*u<i±i.-i obsh-c**. 

[0 0 3 1] ffiE££ (A) ©gi&fcfc^-C. HOOC 

-E-©flfcfc*t£aiJi: bttt, n^+S/^A-aKS^-f 
5 b\ N, N* -*M-)l'^5^ > /^k 1-xf- 
^-3- (3-3>;***73 y^PfeVW /rAtf^* 

[0 0 3 2] MESS (A) -C&<b*l5ft£$l'f. 09* 

[00 33] 
[ft 2 3] 

(CH, ) b H a 1 



Z 4 * X N 



[0 0 3 4] (5*4>, Z. . Z« ' &tfH a Uitirft© 
»yC*U, p{i33Z.li4-C**5) ffifiBHJSS (O ©ft} 
ig^HliffiEHft; (A) teJ:y«art-*ci:**C**. 
MfEfiJ& (C) ©KJ&fi. jtoWt^s^A^M* 
A, ^M^^-^AUf-^A, #5&ft&?&-f 
- n - T'f-^ V^- "7 A^: i:*©^*^^ Jfl^S 

y x* J -Mi &Xf7u;i j £<D7)Vzi - 



40 



7>&if©x--f;Wg, ^nDrf-^l/A, E3^b5?^. & 

s^saiiisso ~ loot. Rj&mmimn r~ 2 4 

[0 0 3 5] -<&5£ (1-2) T'^^tlSft^tKiWI 

*ii^©s^ (D) (DjLmii&X'mmzzt&vz 

[0 0 3 6] (D) 
[00 37] 
[ft 2 4] 



( 12 ) 



21 



*fc A 1 
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Hal-CW'R'. HOCOR 1 
(R'CO)zO, Hal-COCOR*. 
R'CONCW 1 , Hal-C(=W')W 2 R' 
Hat-CW , N(R 4 )R s XliHal-S0 ^ R , 



(1-2) 



Y* . Za ' , Z« " . R" , R' 

r 3 R < , r s , w- . w 2 Run* i (iwa®ay 
-eas) miesjs (d) £>as»* Miaas (a) fcn 

*Kfx3c:i:**C£*. «E-«* ( I I - l ) XI* 

(i i-2) -d&bsftsftaw*. «ah5Jw>r* 

CF*. ^ ,NOt 



Y' 



(E) ©i5*3&ist?«a-r*-i:**"et*. 

[0 0 3 8] giS (E) 
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[0100] 



[0 10 1] 



Z< 




(IV- 1) 



z, ' 



*1* 



+ ffltt No. 


Z, ' 


Z< ••' 


M& CO 




C 1 


-NHS0 2 C 2 H s 


113-114 


2 


-NHSO2C2H5 


C 1 


1 6 7-1 6 9 


3 


H 


-NHS0 2 C 2 H s 


7 9 — 8 2 


4 


c 1 


-NHS0 2 CH 2 


1 4 9 


5 


-NHSOjCH, 


C 1 


1 4 5 




z, \ ^ 


[*2] 

H 






IQI 

Z< N N H Y' 


(IV-2) 












no. 


Y' 


Z, ' 


Z» " 


nt.& cc) 


6 


-S0 2 C 2 H s 


B r 


H 


15 4—155 


7 


— SO2C2H5 


C 1 


H 




8 


-S0 2 C 2 H 5 


I 


H 


17 6-178 


9 


-S0 2 CH 9 


H 


CF, 


12 2—123 


I 0 


-S0 2 C 2 H s 


N0 2 


H 




1 1 


-S0 2 C 2 H 5 


NHi 


H 




1 2 


-S0 2 C 2 Hs 


H 


CFv 


1 0 4-104.5 


L 3 


-S0 2 CH 3 


B r 


H 


1 9 3—196 
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(IV- 3) 



NHSO, R" 



tfBf* No. 


R 1 


Z, 


Zk 


jh& CO 


1 4 


C 2 H » 


H 


H 


14 0-141 


1 5 


C 2 H S 


CF, 


H 


1 7 4-1 76 


1 S 


C 2 H S 


CN 


NHSO2CH5 


2 0 1-202 


1 7 


C 2 H 5 


NOi 


H 


2 0 7—208 


1 8 


CHa 


CF, 


H 


1 6 4-1 65 


1 9 


Ph 


CF, 


H 


1 6 3-1 6 6 


2 0 


C 2 H, 


H 


CF, 


9 1- 9 3 


2 1 


PhONO,) 


H 


CF, 


16 5—168 


2 2 


CF, 


CF, 


H 


17 3-175 


2 3 


iso-C 3 Hf 


CF, 


H 


16 7-169 


24 


Ph(2-NHj) 


CF, 


H 


14 0-146 


2 5 


CF, 


H 


B r 


7 1-72 


2 6 


2-7" 


CF, 


H 


19 4-195 


2 7 


n-C, H 7 


C F, 


H 


14 5-147 
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<t£® No. 


A 1 


Z, 


Z, ' 


m& (°o 


1 




-OCH3 


-NHS0 2 CH 2 


223 -225 


2 


-NHC0CP 2 CF, 


c 1 


-NHS0 2 CH, 


228 —230 


3 




-NHS0 2 CH a 


C 1 


211 


4 




-NHS0zC2Hs 


C 1 


211 -212 


5 


-NHC'O-tfnAtM 


-NHSOzCHj 


OCHa 


206 -207 


6 


-NHC0Ph(4-F) 


-OCH, 


H 


180 -182 


7 


-NHSOaGHa 


NHCOCFaCFj 


H 


170 -175 


8 


-NHS01CH3 


-NHi 


H 


240 -255 


9 


-NHS0 2 CH 3 




H 




1 0 


-NHS0 2 C 2 H, 


-0Ph(2. 4-Fa) 


H 


75 -77 


1 1 


-NHSOiCaHs 


-OPh 


H 


72 -76 


I 2 


-NHS0 2 CH 3 


-0Ph(2, 4-F 2 ) 


H 


88 -90 


1 3 


-NHS0 2 Ph(2-N0 2 ) 


-0Ph(2.4-F*) 


H 


126 -127 


1 4 


-NHSCPh 


-NHS0 2 C 2 H* 


H 


158 -159 


1 5 


-NHS0 2 Ph(4-Me) 


-NHS0 2 C 2 H» 


H 


140 -141 


1 6 


-NHS0 1 Ph(4-Ci) 


-NH$0 2 C 2 H* 


H 


158 -160 


1 7 


-NHCOOCH, 


H 


H 


132 -134 


1 8 


-NHCGOC.H, 


H 


H 


105 -106 
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<t&® No. 


A* 


Z, 


Z< ' 


ft* CO 


1 9 


-NHC00CH 2 CH=CH 2 


H 


H 


92 -93 


2 0 


-NHC00CH 2 Ph 


H 


H 


122 -125 


2 1 




-NHS0tC 3 H, 


F 


■ — 


2 2 


-nhco~>;dmw 


-NHS0 2 C 2 H» 


OH 


— ! 


2 3 


-NHCO-^oa*-/* 


-NHS0 2 C 2 H, 


NHCH, 


— 


2 4 


-NHCO-itf o\*->* 


-NHSOtCjH* 


l-Br^i* 




2 5 


-NHSOi-WnAtM 


-NHS0tC 2 H» 


H 




2 6 


-NHCHi-^n^yyV 


-NHS0 2 C 2 H» 


C 1 




2 7 


-N(CH 2 )CO->*aA*-/rt 


-NHSO,C 2 H$ 


H 


2580£jl$) 


2 8 


-NCC ? H 5 )C0- 


-NHS0 2 C 2 Hj 


H 


205 —207 


2 9 


-NHS0,Ph(4-0CHi) 


-NHS0 2 C 2 H, 


H 


148 -149 


3 0 


-NHS0 2 Ph(4-N0 2 ) 


-NHSO t C 2 H s 


H 


189 -191 


3 1 


-NHS0 2 Ph(4-F) 


-NHSOtC 2 H. 


H 


146 -147 


3 2 


-NHS0 2 (CH 2 ) 7 CH } 


-NHS0 2 C 2 H, 


H 


121 —122 


3 3 


-NHCO-y?DA+>* 


-NHS0 2 C 2 Hs 


0CH 3 


179 -181 


3 4 


-NHS0 2 Ph(4-0CH,) 


-NHS0 2 CH 3 


C 1 


238 -239 


3 5 


-NHCH 2 Ph 


-NHS0 2 C 2 H» 


H 


109 -110 


3 6 




-NHS0 2 C 2 H s 


H 


110 
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m*m cm) 



<t&to} No 


A ' 


7. 

C/ ] 


7. • 


m& cc) 


3 7 


-NHCO-i/fuAt-i'A 


F 


-NHS02C2H$ 


167 




3 8 




-NHPhC3-0H) 


H 


195 


- — 196 


3 9 


-NHC0Ph(3-CF s ) 


-NHPh(3-0H) 


1 H ■ 


177 


— '178 


4 0 


-NHC0Pti(3-CFa) 


-NHSOjCHj 


c 1 


255 


—256 


4 1 


-NHC0-2-^i-/P 


-NHSOzCHs 


CI 


259 


—260 


4 2 


-NHS0,Ph 


-SPh(4-F) 


H 


78 


— 82 


4 3 


-NHSOtCH* 


-NHPh(3-CFs 


) H 


210 


~212 


4 4 


-NHSOi-2-m* 


-0Ph(2, 4-F 2 


\ H 


44 


— 49 


4 5 


-NHSO^H, 


-SPh(3-CF,) 


1 H 
1 H 


101 


—105 


4 6 


-NHC0-^d^>» 


-NHPh(4-0H) 






4 7 


-NHCO-z^aAti'* 


-SCHaCOOH 


H 


166 


— 169 


4 8 


-NHC0Ph(3-CF.) 


-SCHjCOOH 


H 


155 


—158 


4 9 


-NHSthC a H« 


-NHPh(3-CFj 


) H 


158 


—160 


5 0 


-NHS0jC 2 H„ 


-SPh(3-CF,) 


H 


83 


- 85 


5 1 




-NHSOzCH, 


C 1 


193 


-195 


5 2 


-NHCOCH=CHCH, 


-NHS0,CH, 


C 1 


216 


-218 


5 3 


-NHCO-^aA^-^ 


-NHSO^CjHi 


-NHSO*C,Hs 


202 


-203 


5 4 




-NHSOzCH, 


SCH, 
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(Y£ttt[ No 


A 1 


Z 1 


5 5 


-NHC0->fQA*y* 


-OCHjCOQH 


5 6 


-NHCH*Ph(3-CPa) 

klllVllZl ll\V Ul J/ 


-NHSOtCHs 


5 7 


-NHC0-^o / \tv'A 


-NHS01CH9 


5 8 


-NHSOjCHj 


-SPh(4-F) 


5 9 


-NHSO2CH3 


-SPh(2, 4-Fj) 


6 0 


-NHS0 t Ph(3-CFa) 


-NHS0tCH s 


6 1 


-NHS0 a Ph(4-F) 


-NHPh(3-CF 3 ) 


6 2 


-NHSOiPh 


-NHPh(3-CF 3 ; 

* • 1 u ■ ft \ v w • 1 


ft ^ 


-NHJsfUPh(4-0CH*) 




R d 


-NHS0*Ph 


-SPh(3-CP 3 ) 


B R 

u u 


-NHS0*Ph(4-QCHi) 


-SPh(3-CPi) 

\I\ 11 \U vl J J 


fi fi 


-NHCQPh(3-CF 3 ) 


-NHSOtCH* 


fi 7 


-NHCO-^n^y* 


-NHSOiCHj 


R ft 
0 0 


-NHSfloPh 


-SPh(2 4-F*) 


r a 


iinoU 2 V21I6 










7 1 


-NIISO a C 9 H« 


-0Ph(3-CP») 


7 2 


-NHS0 2 C 2 H6 




7 3 


-NHS02CH 3 




7 4 


-NHS0aCP 3 


-NHPh(3-CF.J) 



H 
H 

SC2H 6 

H 

H 

H 

H 

H 

H 

H 

H 
-OCzHi 
-0C 4 H, 

H 

H 

SC zHe 

H 
H 
H 
H 



BL6 CO 



179 -180 
120 -123 

213 -214 
131 -132 
120 -122 
190 —195 

218 -220 

214 -216 
85 - 87 

106 -108 
224 —225 
194 —195 
93 - 96 

mm 

223 —226 

59 — 60 
68 — 69 
204 -207 
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N NHY' 



No. 


A 4 


Y* 


Z, ' 






7 5 




S0tC«Hi 


C 1 


tr 

IT 




7 6 




SOi&Hs 


Br 


u 
n 


13U 141 


7 7 


-NHCO-^da*^ 


SOiCzH, 


I 






7 8 


-NHC0-CF 2 CP, 


SOtCHs 


NHCOCPiCPi 


CP * 


99ft <*s-99Q 


7 9 


-NHC0Ph(4-F) 


SOtCHj 


NHC0Ph(4-F) 




94Q ~^9*U 


8 0 


-NHCO-WnMW 


SOiCHs 


H 


C P , 

w I 3 




8 1 


-nhco-wdmw 


SO,C a H, 


NOj 


H 




8 2 




S0 2 C 2 H 6 


NH 2 


H 




8 3 




S0 2 C 2 H, 


CN 


H 




8 4 




$0 2 C 2 H 4 


COCH, 


H 




8 5 




SOiCjHs 


CH a 


H 




8 8 


-NHC0Ph(3-CF 3 ) 


SOtCHs 


Br 


H 


199 —202 


8 7 




SO,C 2 H 8 


H 


CFa 


168 —170 


8 8 


-NHC0Ph(3-CF 3 ) 


SO jCaHs 


H 


CF 3 


148 -149 


8 9 


-NHC0Ph(3-CF 3 ) 


S0 2 CH 3 


H 


CF 3 


229 -230 
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(1-3) 



iC a ™ WO* 


A 1 


7 . ' 
a. i 


7, "' 


ii"* CO 






H 

A 1 


-NHS0*C*H* 


136 — 137 


Q 1 


NO. 


C 1 


-NHS0*CHa 

llllvU2vlli 


179 


Q 9 


IN KJ t 


— NH<vA.PH« 
nnou2vn j 


r 1 


IRS 


Q Q 


IN Ui 


// 


U V/ 11 3 


175—176 


n a 


xt o 
IN U a 


NnaUavans 


r 1 


1 QQ. — 1 QQ 


9 D 


IN KJt 


MUCft P II 


r 




n a 

9 6 


XI ^ 
IN U a 


w 

Ulna 


— MIKO PH 




9 7 


XT T T 

NHa 


MUCH PU 


L J 


OAUL ( L \ fig ^ 

£4o \ytm) 


9 8 


NHa 


H 


Kiucn P LI 

— NH0U212H5 


io4~loD 


9 9 


XT T T 

NHa 


C 1 


vfuon pu 


lbO' — lo < 


1 0 0 


NHa 


/\ p u 


VTTJOfi PTJ 




l 0 l 


XT T_T 

NHa 


— NHbUal/Hs 


r 




1 0 2 


XT 14 

IN rl a 


— MUCH P U 






1 0 2 


NO* 


-NHSOiC^Hs 

• VI IU UZ wilts 


OCHa 


152—153 


1 0 4 


NHj 


-NHS0,CH 3 




188-191 


1 0 5 


NH, 


-NHS0 2 C 2 H s 


OCH, 


201-203 


1 0 6 


NO* 


" F 


-NHSOrCzH, 


146-148 


1 0 7 


NO, 


-NHSOtCaHs 


-NHSOzCH, 


185-187 


1 0 8 


NHi 


F 


-NHSOtCHa 




i 0 9 


N0 2 


-NHSO1CH3 


SC, Hs 


149-151 


1 1 0 


NH, 


— NHSQ1CH3 


SC. H s 


158-160 
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N NHY 



$75 


ffc£& No. 


A 4 


Y 


1 1 1 


H 


SOaCaHs 


112 


N0 2 


so* -ty^-jv 


113 


NO* 


wwl 1/1121 Jl 


1 1 4 


NOa 




1 1 5 


NOa 


SOaPh 


1 1 6 


NO, 


S0 : Ph(4-0Me) 


1 1 7. 


NOa 


SOaCF, 


1 i 8 


NOa 


S0,CH* 


1 1 9 


NH t 


S0 t Ph(4-0Me) 


1 2 0 


NH, 


SOaCPa 


1 2 1 


NHa 


S0,CHa 


1 2 2 


NHa 




1 2 3 


NHz 


5-/8 — > 'j 7Wox h + 



C0 112] 



(33) ^¥6- 1 3 5 9 34 

64 



(I) 



No. 


A 


Zi 


Z, 


Z, 


Z« 


§15 CO 


1 2 4 


-NH, 


NHSOiCHj 


H 


NH 2 


CP 3 


138-144 


1 2 5 


-NO, 


C 1 


H 


NO, 


CFa 


79-80 


1 2 6 


-NOi 


H 


CFj 


H 


tfTIOA r» 11 

NHSOaCiHs 


207—208 


12 7 


-NHCOOCH, 


H 


H 


H 


H 


109-111 


1 2 8 


-NHC00C2H 6 


H 


H 


H 


H 


88-89 


12 9 


-NHC00(CH 2 ) 2 CHs 


H 


H 


H 


H 


54-55 


1 3 0 


-NHC00(CH 2 )3CH 3 


H 


H 


H 


H 


54-55 


1 3 1 


-NHC00CH,CH 2 C1 


H 


H 


H 


H 


94-96 


1 3 2 


-NHCOOCH i CCli 


H 


H 


H 


H 


121-123 


1 3 3 




H 


H 


H 


H 


80-81 


13 4 


-NHC00CH(CH,) 2 


H 


H 


H 


H 


139-145 
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No. 


A 


Z ! 


Z. 




7 M 




1 3 5 


-NHC00CM(CH,) 2 


H 


H 


H 


H 




13 6 


-NHCOOdH, 


H 


H 


H 






I 3 7 


-NHC0O(CH 1 ) 2 CH, 


H 


H 


H 


OCHa 

WHS 




13 8 


-NHC0O(CHj),CH, 


H 


H 


H 


OCHa 


B2—RS 


13 9 


-NHCOOCMjCI 


H 


H 


H 


OCHa 




1 4 0 


-NHCOOCaHs 


H 


H 


H 


OCiHs 




1 4 1 


-NHCOOC2H5 


H 


H 


H 


C 1 


1 15—1 1 B 


1 4 2 


-NHCOO(CH,)«CH. 


H 


H 


H 

* * 


C 1 




. 1 4 3 


NO t 


C 1 


H 


CF 3 


C 1 


61-63 


1 A A 


In Ot 


-OH 


H 


CF 9 


C ] 


122-123 


1 4 5 


NO t 


C 1 


H 


CF 3 


-OCH* 


<»(**) 


1 4 6 


NH, 


0Ph(2. 4-P.) 


H 


CP, 


H 


78-81 


1 4 7 

- 


NO, 


0CH 2 C00C*H s 


H 


CF 3 


H 
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<t&® No. 


A 


Zi 


Z, 


Za 


z* 

A\J 4 


MS (°n) 


1 4 8 


-NH» 


-0Ph(2. 4-F,) 


H 


H 


CF* 

vl 3 


f *t 1 □ 


1 4 9 


-NHSOaCHs 


-0Ph(2, 4-P,) 


H 


H 


CFa 

vl 3 




15 0 


-NHSOiCiHj 


-NIICO-y^nMi'rt 


H 


H 

A A 


CFa 

vl 3 




1 5 1 


-NHSOzCH, 


-0Ph(2, 4-F,) 


H 


H 

A L 


CF* 

vi 3 


1 04 — - 1 0R 


1 5 2 


-NH, 




H 


CP* 

VI 3 


H 

A A 


v * 0 r « 3 


1 5 3 


-NO, 




H 


CFa 

Vi 3 


H 

A. A. 




1 5 4 


-NH, 


SPh(3-CF,) 


H 


H 

A A 


CFa 

V* 3 


ICQ WTSfl 


1 5 5 


-NH, 


0Ph(3-CF,) 


H 


CPs 


H 

A A 


/dl rr s9n 


1 5 6 


-NO, 


SPh(2. 4-F ,) 


H 


CFa 

VI 3 


H 

A A 


va lul. 


1 5 7 


-NH, 


SPhC2. 4-P 4 ) 


H 

A A 


vl 3 


H 

X A 


fii tT7 


1 5 8 


-NO , 


0Ph(3-CFO 


H 

A A 


CF* 

vr 3 


A 1 




15 9 


-NO, 


SPhC4-F) 


H 


VI 3 


H 
a 1 


0" UJJ 


1 6 0 


-NH, 


SPh(4-F) 


H 


CF 3 


H 


93—95 


1 6 1 


-NO, 


NHPh(3-CF s ) 


H 


CFa 


H 


80—82 


1 6 2 


-NO, 


SPh(3-CFa) 


H 


CFa 


H 


47-48 


1 6 3 


-NH, 


NHPhOCPa) 


H 


CFa 


H 


100-104 


1 6 4 


-NH, 


SPh(3-CF,) 


H 


CFa 


H 


44-46 
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* ft* y /<— t*A 2 li/jgrt-cstetts ft-cs 

5J5S. jm&'£®*X* fefAa ir^a^i^iOD so 
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o m m) ttmvpM. sizmm 2mi. 15 

0 ^>9Ajgjft. (t&itXJWy&i: 5 0 mM 
hy7.-!Sg!t^«?«[lCiS«b7ct,W) 0. SmlSt/ 

o. o 5%hy h>-x i oo {-rtiv^T-*? m 
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ISO (hU h>-X 1 0 0£ 5 OrnM Hj7>-iS& 
ISffi&triglSIU/cfctf)) 0. 5ml Sim*. ;^9?U* 

&*-*7)V\-7 V—y2 ■ -f V^jg^-rAW- 2 2 5) 
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Abstract 
Objective 

To provide pyridine derivatives and salts thereof useful as 
phospholipase A 2 inhibitors, anti-inflammatory agents, and 
antipancreatitis agents. 

Constitution 

Pyridine derivatives and salts thereof; method for 
manufacturing the same; phospholipase A 2 inhibitors, anti- 
inflammatory agents, and antipancreatitis agents containing the 
same; and pyridine derivatives as intermediates. 

Claims 



1. Phospholipase A 2 inhibitor containing pyridine 
derivatives of general formula (I), 
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Structure 1 




?2 



A 



(I) 



in the formula, A represents a -N (R a ) X a group, -NHX b group, nitro 
group, or amino group; X a represents a -CV^R 1 group, -COCOR 2 
group, -CV^NHCOR 2 group, -Cl^jwV group, or -CW X N (R 4 ) R 5 group; X b 
represents a -h- (NH) ISO2R 1 [sic] group or -CH 2 R b group; Z x 
represents -NHY, hydrogen atom, halogen atom, -W 5 -R c group, or 
amino group; Y represents a phenyl group, alkyl group, -CW 3 R 6 
group, -COCOR 7 group, or -NHCOR 7 group, -C(=W 3 )W 4 R 8 group, 
-(NH) m S0 2 R* group, - (NH) m S0 2 OR 10 group, or - (NH) m S0 2 N (R 11 ) R 12 group; 
Z 2 represents a hydrogen atom or trif luoromethyl group; Z 3 
represents a hydrogen atom, trif luoromethyl group, halogen atom, 
nitro group, amino group, -NHCOR e group, cyano group, -COR g 
group, or alkyl group; Z 4 represents a hydrogen atom, 
trif luoromethyl group, halogen atom, -W 6 -R h group, - (NH) n S0 2 Ri 
group, -NHRj group, or piperazinyl group; R a represents a 
hydrogen atom, alkyl group, alkylcarbonyl group, or 
alkoxycarbonyl group; R a and X a may bond together with a 
neighboring nitrogen atom to form a heterocyclic ring; R b 
represents a substituted or unsubstituted phenyl group, 
substituted or unsubstituted cycloalkyl group, or substituted or 
unsubstituted alkyl group; R c and R h independently represent a 
hydrogen atom, substituted or unsubstituted phenyl group or 
substituted or unsubstituted cycloalkyl group; R g , R if R l , R 6 , and 
R 9 independently represent substituted or unsubstituted linear 
hydrocarbon groups, substituted or unsubstituted mononuclear 
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hydrocarbon groups, substituted or unsubstituted polynuclear 
hydrocarbon groups, substituted or unsubstituted mononuclear 
heterocyclic groups, or substituted or unsubstituted polynuclear 
heterocyclic groups; R e/ R 2 , and R 7 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkoxy groups, substituted or unsubstituted phenyl 
groups, or substituted or unsubstituted phenoxy groups; R 3 , R 8 , 
and R 10 independently represent substituted or unsubstituted' 
alkyl groups, substituted or unsubstituted alkenyl groups, 
substituted or unsubstituted alkynyl groups, substituted or 
unsubstituted cyeloalkyl groups, or substituted or unsubstituted 
benzyl groups; Rj, R 4 , R 5 , R 11 , and R 12 independently represent 
substituted or unsubstituted alkyl groups; W 1 , W 2 , W 3 , W 4 , W 5 , and 
W 6 independently represent oxygen atoms or sulfur atoms; 1, m, 
and n independently represent 0 or 1, wherein (1) cases. with A 
being a N(R a )X a (with R a being a hydrogen atom), Z x being an NHY 
group, both Z 2 and Z 4 being hydrogen atoms, and Z 3 being a 
trifluoromethyl group are excluded; and (2) when A is a nitro 
group, at least two of Zx, Z 2 , Z 3 , and Z 4 are substituents other 
than hydrogen atoms) and salts thereof. 

2. Anti-inflammatory agents containing pyridine derivatives 
of general formula (I), 

Structure 2 

z; 

(in the formula, A represents an -N (R a ) X a group, -NHX b group, 
nitro group, or amino group; X a represents a -CV^R 1 group, -COCOR' 




(I) 



group, -CW^HCOR 2 group, -C(=W X )W 2 R 3 group, or -CW X N (R 4 )R 5 group; X b 
represents an -(NHJISC^R 1 [sic] group or -CH 2 Rb group; Z x 
represents -NHY, a hydrogen atom, halogen atom, -W 5 -R c group, or 
amino group; Y represents a phenyl group, alkyl group, -CW 3 R 6 
group, -COCOR 7 * group, -NHCOR 7 group, -C(=W 3 )W 4 R 8 group, or. 
-(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, - (NH) m S0 2 N (R u ) R 12 group; Z 2 
represents a hydrogen atom or trif luoromethyl group; Z 3 
represents a hydrogen atom, trif luoromethyl group, halogen atom, 
nitro group, amino group, -NHCOR e group, cyanb group, -COR g 
group, or alkyl group; Z 4 represents a hydrogen atom, 
trif luoromethyl group, halogen atom, -W 6 -R h group, -(NH) n S0 2 Ri 
group, -NHRj group, or piperazinyl group; R a represents a 
hydrogen atom, alkyl group, alkylcarbonyl group or alkoxycarbonyl 
group, R a and X a may bond together with a neighboring nitrogen 
atom to form a heterocyclic ring; R b represents a substituted or . 
unsubstituted phenyl group, substituted or unsubstituted 
cycloalkyl group, or substituted or unsubstituted alkyl group; R c 
and Rh independently represent a hydrogen atom, substituted or 
unsubstituted phenyl group, or substituted or unsubstituted 
cycloalkyl group; R g , Ri, R 1 , R 6 , and R 9 independently represent 
substituted or unsubstituted linear hydrocarbon groups, 
substituted or unsubstituted mononuclear hydrocarbon groups, 
substituted or unsubstituted polynuclear hydrocarbon groups, 
substituted or unsubstituted mononuclear heterocyclic groups, 
substituted or unsubstituted polynuclear heterocyclic groups; R ef 
R 2 , and R 7 independently represent substituted or unsubstituted 
alkyl groups, substituted or unsubstituted alkoxy groups, 
substituted or unsubstituted phenyl groups, or substituted or 
unsubstituted pheny groups; R 3 , R 8 , and R 10 independently 
represent substituted or unsubstituted alkyl groups, substituted 
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or unsubstituted alkenyl groups, substituted or unsubstituted 
alkynyl groups, substituted or unsubstituted cycloalkyl groups, 
or substituted or unsubstituted benzyl groups; Rj, R 4 , R 5 , R 11 , 
and R 12 independently represent substituted or unsubstituted 
alkyl groups; W 1 , W 2 , W 3 , W 4 , W 5 , and W 6 independently represent 
oxygen atoms or sulfur atoms; 1, m, and n independently represent 
0 or 1, wherein (1) cases with A being N(R a )X a (with R a being a 
hydrogen atom) , Zi being a NHY group, both Z 2 and Z 4 being 
hydrogen atoms, and Z 3 being a trif luoromethyl group are 
excluded; and (2) when A is a nitro group, at least two of Z x , 
Z 2 , Z 3/ and Z 4 are substituents other than hydrogen atoms) and 
salts thereof. 

3. Antipancreatitis agents containing pyridine derivatives 
of general formula (I), 

Structure 3 




(in the formula, A represents an -N (R a ) X a group, -NHX b group, 
nitro group, or amino group; X a represents a -CV^R 1 group, -COCOR 2 
group, -CW^HCOR 2 group, -C(=W 1 )W 2 R 3 group, or -CW 1 N(R 4 )R 5 group; X b 
represents -(NH)1S0 2 R X [sic] group or -CH 2 R b group; Z a represents 
-NHY, hydrogen atom, halogen atom, -W 5 -R c group, or amino group; 
Y represents a phenyl group, alkyl group, -CW 3 R 6 group, -COCOR 7 
group, -NHCOR 7 group, -C(=W 3 )W 4 R 8 group, or -(NH) m S0 2 R 9 group, 
-(NH) m S0 2 OR 10 group, or - (NH) m S0 2 N (R 11 ) R 12 group; Z 2 represents a 
hydrogen atom or trif luoromethyl group; Z 3 represents a hydrogen 
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atom, trif luoromethyl group, halogen atom, nitro group, amino 
group, -NHCORe group, cyano* group, -COR g group, or alkyl group; Z 4 
represents a hydrogen atom, trif luoromethyl group, halogen atom, 
-W*-Rh group, -(NH) n S0 2 Ri group, -NHRj group, or piperazinyl group; 
R a represents a hydrogen atom, alkyl group, alkylcarbonyl group, 
or alkoxycarbonyl group; R a and X a may bond together with a 
neighboring nitrogen atom to form a heterocyclic ring; R b 
represents a substituted or unsubstituted phenyl group, 
substituted or unsubstituted cycloalkyl group, or substituted or 
unsubstituted alkyl group; Rc and Rh independently represent a 
hydrogen atom, substituted or unsubstituted phenyl group, or 
substituted or unsubstituted cycloalkyl group; R g , Ri, R 1 , R 6 , and 
R 9 independently represent substituted or unsubstituted linear 
hydrocarbon groups, substituted or unsubstituted mononuclear 
hydrocarbon groups, substituted or unsubstituted polynuclear 
hydrocarbon groups, substituted or unsubstituted mononuclear 
heterocyclic groups,, or substituted or unsubstituted polynuclear 
heterocyclic groups; R e/ R 2 , and R 7 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkoxy groups, substituted or unsubstituted phenyl 
groups, or substituted or unsubstituted phenoxy groups; R 3 , R 8 , 
and R 10 independently represent substituted or unsubstituted 
alkyl groups, substituted or unsubstituted alkenyl groups, 
substituted or unsubstituted alkynyl groups, substituted or 
unsubstituted cycloalkyl groups, substituted or unsubstituted 
benzyl groups; Rj, R 4 , R 5 , R 11 , and R 12 independently represent 
substituted or unsubstituted alkyl groups; W 1 , W 2 , W 3 , W 4 , W 5 , and 
W 6 independently represent oxygen atoms or sulfur atoms; 1, m, 
and n independently represent 0 or 1, wherein (1) cases with A 
being N(R a )X a (with R a being a hydrogen atom), Z\ being an NHY 
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group, both Z 2 and Z 4 being hydrogen atoms, and. Z3 a being 
trif luoromethyl group are excluded; and (2) when A is a nitro 
group, at least two of Zi, Z 2 , Z3, and Z 4 are substituents other 
than hydrogen atoms) and salts thereof. 

. 4. Pyridine derivatives represented by general formula 
(I-l), 

Structure 4 




(I-l) 



(in the formula, A 1 represents an -N (R a ) X a group or -NHX b group; X a 
represents a -CV^R 1 group, -COCOR 2 group, -CW^HCOR 2 group, 
-C(=W 1 )W 2 R 3 group, or -CW 1 N (R 4 ) R 5 group; X b represents an 
-(NHJISC^R 1 [sic] group or -CH 2 R b group; Z x represents -NHY, a 
hydrogen atom, halogen atom, -W 5 -R c group, or amino group; Y 
represents a phenyl group, alkyl group, -CW 3 R 6 group, -COCOR 7 
group, -NHCOR 7 group, -C(=W 3 )W 4 R 8 group, -(NH) m S0 2 R 9 group, 
-(NH) m SO 2 OR X0 group, or - (NH) m S0 2 N (R 11 ) R 12 group; Z 4 ' represents a 
hydrogen atom, halogen atom, -W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj 
group, or piperazinyl group; R a represents a hydrogen atom, alkyl 
group, alkylcarbonyl group, or alkoxycarbonyl group; R a and X a 
may bond together with a neighboring nitrogen atom to form a 
heterocyclic ring; R b represents a substituted or unsubstituted 
phenyl group, substituted or unsubstituted cycloalkyl group, or 
substituted or unsubstituted alkyl group; R c and R h independently 
represent hydrogen atoms, substituted or unsubstituted phenyl 
groups, or substituted or unsubstituted cycloalkyl groups; Ri, 
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R 1 , R 6 , and R 9 independently represent substituted or 
unsubstituted linear hydrocarbon groups, substituted or 
unsubstituted mononuclear hydrocarbon groups, substituted or 
unsubstituted polynuclear hydrocarbon groups, substituted or 
unsubstituted mononuclear heterocyclic groups, or substituted or 
unsubstituted polynuclear heterocyclic groups; R 2 and R 7 
•independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkoxy groups, substituted 
or unsubstituted phenyl groups, or substituted or unsubstituted 
phenoxy groups; R 3 , R 8 , and R 10 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkenyl groups, substituted or unsubstituted 
alkynyl groups, substituted or unsubstituted cycloalkyl groups, 
substituted or unsubstituted phenyl groups, or substituted or 
unsubstituted benzyl groups; Rj, R 4 , R 5 , R 11 , and R 12 independently- 
represent substituted or unsubstituted alkyl groups; W 1 , W 2 , W 3 , 
W 4 , W 5 , and W 6 independently represent oxygen atoms or sulfur 
atoms; 1, m, and n independently represent 0 or 1, wherein when 
A 1 is N(R a )X a , R a is a hydrogen atom, and Z 4 ' is a hydrogen atom, 
Zi should be a hydrogen atom, -NHY (Y is a substituted or 
unsubstituted phenyl group), or -W 5 -R c group) or salts thereof. 
5. Pyridine derivatives represented by general formula 



(1-2) , 



Structure 5 




NHY' 



(1-2) 
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(in the formula, A 2 represents a -NHX a group or -NHSO2R 1 group; X a 
represents a -Ct^R 1 group, -COCOR 2 group, -CW^HCOR 2 group, 
-C(=W 1 )W 2 R 3 group, or -CW r N(R 4 )R 5 group; Y' represents an - 
(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, or - (NH) ro S0 2 N (R 11 ) R 12 group; 
Z 3 ' represents a hydrogen atom, halogen atom, hitro group, amino 
group, -NHCORe group, cyano group, -COR g group, or alky! group; 
Z 4 " represents a hydrogen atom or trif luoromethyl group; R g , R x , 
and R 9 independently represent substituted or unsubstituted 
linear hydrocarbon groups, substituted or unsubstituted 
mononuclear hydrocarbon groups, substituted or unsubstituted 
polynuclear hydrocarbon groups, substituted or . unsubstituted 
mononuclear heterocyclic groups, or substituted or unsubstituted 
polycyclic heterocyclic groups; R e and R 2 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkoxy groups, substituted or unsubstituted phenyl . 
groups, or substituted or unsubstituted phenoxy groups; R 3 and R 10 
independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkenyl groups, substituted 
or unsubstituted alkynyl groups, substituted or unsubstituted 
cycloalkyl groups, substituted or unsubstituted phenyl groups, or 
substituted or unsubstituted benzyl groups; R 4 , R 5 , R 11 , and R 12 
independently represent substituted or unsubstituted alkyl 
groups; W 1 and W 2 independently represent oxygen atoms or sulfur 
atoms; m is 0 or 1, wherein (1) if. Z 3 is a hydrogen atom, Z 4 " 
should be a trif luoromethyl group; and (2) if Z 3 ' is a cyano 
group or alkyl group, Z 4 " should be a hydrogen atom) or salts 
thereof 

6. Pyridine derivatives represented by general formula 
(1-3) , 
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Structure 6 




(1-3) 



(in the formula, A 4 represents a nitro group or amino group; Z x ' 
represents an -NHY' group, hydrogen atom, halogen atom, W 5 -R c 
group, or amino group; Y' represents an -(NH) m S0 2 R 9 group, 
-(NH) m S0 2 OR 10 group or - (NH) m S0 2 N (R u ) R 12 group; Z 4 ' " represents a 
halogen atom, -W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj group, or 
piperazinyl group; R c and R h independently represent hydrogen 
atoms, substituted or unsubstituted alkyl groups, substituted or 
unsubstituted phenyl groups, or substituted or unsubstituted 
cycloalkyl groups; Ri and R 9 independently represent substituted 
or unsubstituted linear hydrocarbon groups, substituted or 
unsubstituted mononuclear hydrocarbon groups, substituted or 
unsubstituted polynuclear hydrocarbon groups, substituted or 
unsubstituted mononuclear heterocyclic groups, substituted or 
unsubstituted polynuclear heterocyclic groups; R 10 represents a 
substituted or unsubstituted alkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted alkynyl 
group, substituted or unsubstituted cycloalkyl group, substituted 
or unsubstituted phenyl group, or substituted or unsubstituted 
benzyl group; Rj, R u , and R 12 independently represent substituted 
or unsubstituted alkyl groups; W 5 and W 6 independently represent 
oxygen atoms or sulfur atoms; m and n independently represent 0 
or 1, wherein if Z 4 "' is a halogen atom or W 6 -R h , Zi' should be 
-NHY' ) or salts thereof. 

7 . Method for the manufacture of the pyridine derivatives 
represented by general formula (1-4), 
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Structure 7 




(1-4) 



(in the formula, A 2 represents an -NHX a group or -NHSO2R 1 group; X a 
represents a -CV^R 1 group, -COCOR 2 group, -CV^NHCOR 2 group, 
-C(=W X )W 2 R 3 group or -CW X N (R 4 ) R 5 group; Z x represents -NHY, 
hydrogen atom, halogen atom, -W 5 ^R C group or amino group; Y 
represents an alkyl group, -CW 3 R 6 group, -COCOR 7 group, -NHCOR 7 
group, -C(=W 3 )W 4 R 8 group, -(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, or 
- (NH) m S0 2 N (R u ) R 12 group; Z 4 ' represents a hydrogen atom, halogen 
atom, -W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj group, or piperazinyl 
group; R c and R h independently represent hydrogen atoms, 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted phenyl groups, or substituted or unsubstituted 
cycloalkyl groups; R if R 1 , R 6 , and R 9 independently represent 
substituted or unsubstituted linear hydrocarbon groups, 
substituted or unsubstituted mononuclear hydrocarbon groups, 
substituted or unsubstituted polynuclear hydrocarbon groups, 
substituted or unsubstituted mononuclear heterocyclic groups, or 
substituted or unsubstituted polynuclear heterocyclic groups; R 2 
and R 7 independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkoxy groups, substituted 
or unsubstituted phenyl groups, or substituted or unsubstituted 
phenoxy groups; R 3 , R 8 , and R 10 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkenyl groups, substituted or unsubstituted 
alkynyl groups, substituted or unsubstituted cycloalkyl groups, 
substituted or unsubstituted phenyl groups, or substituted or 
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unsubstituted benzyl groups; Rj, R 4 , R 5 , R u , and R 12 independently 
represent substituted or unsubstituted alkyl groups; W 1 , W 2 , W 3 , 
W 4 , W 5 and W 6 independently represent oxygen atoms or sulfur 
atoms; m and n independently represent 0 or 1, wherein when A 2 is 
-NHX a and Z 4 ' is a hydrogen atom, 

Zi should be a hydrogen atom or -W 5 -Rc group) or salts thereof, by 
reacting a compound represented by general formula (II-l) , 
Structure 8 




(II- 1) 



(in the formula, Zi and Z 4 ' are as defined above) with a 
compound represented by general formula Hal-CV^R 1 (in the 
formula, W 1 and R 1 are as defined above; Hal represents a halogen 
atom), a compound represented by general formula R 1 COOH (in the 
formula, R 1 is as defined above), a compound represented by 
general formula (F^CO^O (in the formula R 1 is as defined above), 
a compound represented by general formula Hal-COCOR 2 (in the 
formula, R 2 and Hal are as defined above), a compound represented 
by general formula R^ONCW 1 (in the formula, R 2 and W 1 are as 
defined above) , a compound represented by general formula Hal- 
C(-W l )W 2 R 3 -(in the formula, R 3 , W 1 , W 2 , and Hal are as defined 
above), a compound represented by general formula Hal-CW X N (R 4 ) R 5 
(in the formula, R 4 , R 5 , W 1 , and Hal are as defined above), or a 
compound represented by general formula Hal-SC^R 1 (in the 
formula, R 1 and Hal are as defined above) . 

_8. Method for the manufacture of the pyridine derivatives 
represented by general formula (1-5) , 
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Structure 9 




(1-5) 



(in the formula. A 3 represents an -N(R a ')X a group; X a represents a 
-CW 1 !* 1 group, -COCOR 2 group, -Cf^NHCOR 2 group, -C(=W 1 )W 2 R 3 group, 
or -CW 1 N(R 4 )R 5 group; Z x represents -NHY, a hydrogen atom, halogen 
atom, -W 5 -R c group, or amino group; Y represents a phenyl group, 
alkyl group, -CW 3 R 6 group, -C0C0R 7 group, -NHCOR 7 group, 
-C(=W 3 )W 4 R 8 group, -(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, or 
- (NH) m S02N (R 11 ) R 12 group; Z 4 ' represents a hydrogen atom, halogen 
atom, -W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj group, or piperazinyl 
group; R a ' represents an alkyl group or alkylcarbonyl group; R c 
and R h independently represent a hydrogen atom, substituted or 
unsubstituted phenyl group, or substituted or unsubstituted 
cycloalkyl group; Ri, R 1 , R 6 , and R 9 independently represent 
substituted or unsubstituted linear hydrocarbon groups, 
substituted or unsubstituted mononuclear hydrocarbon groups, 
substituted or unsubstituted polynuclear hydrocarbon groups, 
substituted or unsubstituted mononuclear heterocyclic groups, or 
substituted or unsubstituted polynuclear heterocyclic groups; R 2 
and R 7 independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkoxy groups, substituted 
or unsubstituted phenyl groups, or substituted or unsubstituted 
phenoxy groups; R 3 , R 8 , and R 10 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkenyl groups, or substituted or unsubstituted 
alkynyl groups, substituted or unsubstituted cycloalkyl groups , 
substituted or unsubstituted phenyl groups, substituted or 
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unsubstituted benzyl groups; Rj, R 4 , R 5 , R u , and R 12 independently 
represent substituted or unsubstituted alkyl groups; W , W , W , 
W 4 , W 5 and W 6 independently represent oxygen atoms or sulfur 
atoms; m and n independently represent 0) or salts thereof , by 
reacting a compound represented by general formula: 



Structure 10 




(in the formula, X a , Zi, and Z 4 ' are as defined above) with a 
compound represented by general formula R,' -Hal (in the formula, 
R a ' represents an alkyl group, alkylcabonyl group, or 
alkoxycarbonyl group; Hal represents a halogen atom) . 

9. Method for the manufacture of pyridine derivatives 
represented by general formula (1-6) , 

Structure 11 




(in the formula, Z x " represents an -NHY' ' group, hydrogen atom, 
halogen atom, -W 5 -R c group, or amino group; Y" represents an 
alkyl group, -(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, or 
-(NH) m S0 2 N(R u )R 12 group; Z 4 ' represents a hydrogen atom, halogen 
atom, =W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj group or piperazinyl 
group; R b represents a. substituted or unsubstituted phenyl group, 
substituted or unsubstituted cycloalkyl group, or substituted or 
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unsubstituted- alkyl group; R c and R h independently represent a 
hydrogen atom, substituted or unsubstituted alkyl group, 
substituted or unsubstituted phenyl group, or substituted or 
unsubstituted cycloalkyl group; Ri and R 9 independently represent 
substituted or unsubstituted linear hydrocarbon groups, 
substituted or unsubstituted mononuclear hydrocarbon groups, 
substituted or unsubstituted polynuclear hydrocarbon groups, 
mononuclear heterocyclic groups, or polynuclear heterocyclic 
groups; R 10 represents a substituted or unsubstituted alkyl 
group, substituted or unsubstituted alkenyl group, substituted or 
unsubstituted alkynyl group, substituted or unsubstituted 
cycloalkyl group, substituted or unsubstituted phenyl group, or 
benzyl group; Rj, R 11 , and R 12 independently represent substituted 
or unsubstituted alkyl groups; W 5 and W 6 independently represent 
oxygen atoms or sulfur atoms; m and n independently represent 0 * 
or 1) or salts thereof, by reducing the compounds of general 
formula, 



Structure 12 

CF lv/N ,NHCOR> 

z. -"^ 

(in the formula, Rb, Zi' ' , and Z4' are as defined above). 

10. Method for the manufacture of pyridine derivatives 
represented by general formula (1-2), 
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Structure 13 

(1-2) 




'NHY' 

(in the formula, A 2 represents an -NHX a group or -NHSO2R 1 group; X a 
represents a -CW l R l group, -COCOR 2 group, -CW x NHCOR 2 group, 
-C(=W X )W 2 R 3 group, or -CW 1 N(R 4 )R 5 group; Y' represents an 
-(NH) m S0 2 R 9 group, - (NH) m S0 2 OR 10 group, or - (NH) m S0 2 N (R 11 ) R 12 group; 
Z 3 ' represents a hydrogen atom, halogen atom, nitro group, amino 
group, -NHCORe group, cyano group, -COR g group, or alkyl group; 
Z 4 " represents a hydrogen atom or trif luoromethyl group; R g , R , 
and R 9 independently represent substituted or unsubstituted 
linear hydrocarbon groups, substituted or unsubstituted 
mononuclear hydrocarbon groups, substituted or unsubstituted 
polynuclear hydrocarbon groups, substituted or unsubstituted 
mononuclear heterocyclic groups, or substituted or unsubstituted 
polycyclic heterocyclic groups; R e and R 2 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkoxy groups, " substituted or unsubstituted phenyl 
groups, or substituted or unsubstituted phenoxy groups; R 3 and R 10 
independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkenyl groups, substituted 
or unsubstituted alkynyl groups, substituted or unsubstituted 
cycloalkyl groups, substituted or unsubstituted phenyl groups, 
and substituted or unsubstituted benzyl groups; R 4 , R 5 , R , and 
R 12 independently represent substituted or unsubstituted alkyl 
groups; W 1 and W 2 independently represent oxygen atoms or sulfur 
atoms; m is 0 or 1, wherein (1) if Z 3 is a hydrogen atom, Z 4 " 
should be a trif luoromethyl group; and (2) if Z 3 ' is a cyano 
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group or alkyl group, Z 4 " should be a hydrogen atom) or saits 
thereof, characterized by reacting the compound represented by 
general formula (II-2) , 

Structure 14 

Z3 

z« : 

(in the formula, Y' , Z 3 ' , and Z 4 " are as defined above) with a 
compound represented by general formula Hal-CW l R x (in the 
formula, W 1 and R 1 are as defined above; Hal represents a halogen 
atom), a compound represented by general formula R : COOH (in the 
formula, R 1 is as defined above), a compound represented by 
general formula (R 1 C0) 2 0 (in the formula R 1 is as defined above), 
a compound represented by general formula Hal-COCOR 2 (in the 
formula, R 2 and Hal are as defined above), a compound represented 
by general formula R^ONCW 1 (in the formula, R 2 and W 1 are as 
defined above), a compound represented by general formula Hal- 
C(«W l )W 2 R 3 (in the formula, R 3 , W 1 , W 2 , and Hal are as defined 
above), a compound represented by general formula Hal-CW 1 N (R 4 ) R 5 
(in the formula, R 4 , R 5 , W 1 , and Hal are as defined above), or a 
compound represented by general formula Hal-SOaR 1 (in the 
formula, R 1 and Hal are as defined above) . 




(11-2) 
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Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention concerns phospholipase A 2 inhibitors, 
anti-inflammatory agents, and antipancreatitis agents containing 
pyridine derivatives, or salts thereof. 

[0002] 
Prior art 

Diaminotrifluoromethylpyridine derivatives have been 
disclosed, e.g., in U.S. Patent Nos. 3,746,531 and 3,962,263, as 
herbicides, having a trif luoromethyl group at the 5-position, 
with the 2- or 3-position having an -NHCO-CF2-T 1 group (T 1 
represents a hydrogen atom, chlorine atom, fluorine atom, alkyl 
group, or haloalkyl group), while the. other having an =NHCO-CF 2 - 
T 2 group (T 2 represents a hydrogen atom, chlorine atom, fluorine 
atom, alkyl group, haloalkyl group, or alkylcarbonyl group) or 
NHCOOT 3 group (T 3 represents a Cx- 4 lower alkyl group or phenyl 
group) . The pyridine derivatives of the present invention are 
structurally different from these. Also, in U.S. Patent No. 
3,961,063, trifluoromethyl-substituted pyridines having an 
-NHCSNHCOT 4 group (T 4 represents an alkoxy group) at the 2- or 3- 
position are disclosed as effective components of insecticides. 
They are. also structurally different from the compounds of the 
present invention. 
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[0003] 

Disclosure of the invention 

The present invention concerns a phospholipase A2 inhibitor 
containing pyridine derivatives of general formula (I), 

[0004] 

Structure 16 




[0005] 

(in the formula, A represents an -N (R a ) X a group, -NHX b group, 
nitro group, or amino group; X a represents a -CW x R l group, -COCOR 2 
group, -CW^HCOR 2 group, -C(=W 1 )W 2 R 3 group, or -CwHUR^R 5 group; X b 
represents an -(NHJISO^ 1 [sic] group or -CH 2 Rb group; Zi 
represents -NHY, hydrogen atom, halogen atom, -W 5 -R c group, or 
amino group; Y represents a phenyl group, alkyl group, -CW 3 R 6 
group, -COCOR 7 group, -NHCOR 7 group., -C(=W 3 )W 4 R 8 group, -(NH) m S0 2 R 9 
group, -<NH) m S0 2 OR 10 group, or - (NH) m S02N (R 11 ) R 12 group; Z 2 
represents a hydrogen atom or trif luoromethyl group; Z 3 
represents a hydrogen atom, trif luoromethyl group, halogen atom, 
nitro group, amino group, -NHCOR e group, cyano group, -COR g 
group, or alkyl group; Z 4 represents hydrogen atom, 
trif luoromethyl group, halogen atom, -W 6 -R h group, -(NH) n S0 2 Ri 
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group, -NHRj group, or piperazinyl group; R a represents a 
hydrogen atom, alkyl group, alkylcarbonyl group or alkoxycarbonyl 
group; R a and X a may bond together with a neighboring nitrogen 
atom to form a heterocyclic ring; R b represents a substituted or 
unsubstituted phenyl group, substituted or unsubstituted 
cycloalkyl group, or substituted or unsubstituted alkyl group; Rc 
and R h independently represent hydrogen atoms, substituted or 
unsubstituted phenyl groups, or substituted or unsubstituted 
cycloalkyl groups; R g , Ri, R 1 , R 6 / and R 9 independently represent 
substituted or unsubstituted linear hydrocarbon groups, 
substituted or unsubstituted mononuclear hydrocarbon groups, 
substituted or unsubstituted polynuclear hydrocarbon groups, 
substituted or unsubstituted mononuclear heterocyclic groups, or 
substituted or unsubstituted polynuclear heterocyclic groups; R e , 
R 2 , and R 7 independently represent substituted or unsubstituted 
alkyl groups, substituted or unsubstituted alkoxy groups, 
substituted or unsubstituted phenyl groups, or substituted or 
unsubstituted phenoxy groups; R 3 , R 8 , and R 10 independently 
represent substituted or unsubstituted alkyl groups, substituted 
or unsubstituted alkenyl groups, substituted or unsubstituted 
alkynyl groups, substituted or unsubstituted cycloalkyl groups, 
or substituted or unsubstituted benzyl groups; Rj, R 4 , R 5 , R , 
and R 12 independently represent substituted or unsubstituted 
alkyl groups; W 1 , W 2 , W 3 , W 4 , W 5 , and W 6 independently represent 
oxygen atoms or sulfur atoms; 1, m, and n independently represent 
0 or 1, wherein (1) cases with A being N(R a )X a (with R a being 
hydrogen atom), Zi being an NHY group, both Z 2 and Z 4 being a 
hydrogen atoms, and Z 3 being a trif luoromethyl group are 
excluded; and (2) when A is a nitro group, at least two of Zi, 
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Z 2 , Z3, and Z 4 are substituents other than hydrogen atoms) and 
salts thereof. 

[0006] 

For R g , Ri, R 1 , R 6 , and R 9 of general formula '(I), 'the linear 
hydrocarbon groups include alkyl groups, alkenyl groups, alkynyl 
groups, etc. The mononuclear hydrocarbon groups include 
cycloalkyl groups, cycloalkenyl groups, phenyl groups, etc. The 
polynuclear hydrocarbon groups include condensed polynuclear 
hydrocarbon groups such as the naphthyl group, tetrahydronaphthyl 
group, indanyl group, etc., or bridged polynuclear hydrocarbon 
groups such as the adamantyl group, noradamantyl group, 
norbornanyl group, norbornanoyl group, etc. The mononuclear 
heterocyclic groups include the pyrrolyl group, furanyl group, 
thienyl group, pyrazolyl group, imidazolyl group, oxazolyl group, 
isoxazolyl group, thiazolyl group, isothiazolyl group, 
thiadiazolyl group, pyrrolinyl group, pyrrolidinyl group, 
dihydrofuranyl group, tetrahydrofuranyl group, pyrazolinyl group, 
hydantoinyl group, oxazolinyl group, isoxazolinyl group, 
isoxazolidinyl group, thiazolinyl group, thiazolidinyl group, 
dioxolanyl group, dithialanyl group, pyridyl group, pyridazinyl 
group, pyrimidinyl group, pyrazinyl group, dihydropyridyl group, 
tetrahydropyridiyl group, piperidinyl group, 

dihydrooxopyridazinyl group, tetrahydrooxopyridazinyl group, 
piperazinyl group, dihydropyranyl group, tetrahydropyranyl group, 
dioxanyl group, dihydrodithiinyl group, dithianyl group, 
morpholinyl group, etc. The polynuclear heterocyclic groups 
include the thienothienyl group, dihydrodicyclopentadienyl group, 
indolyl group, benzofuranyl group, benzothienyl group, 
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benzoxazolyl group, benzis-oxazolyl group, benzothiazolyl group, 
benzimidazolyl group, tetrahydrobenzothienyl group, 
dihydrobenzofuranyl group, tetrahydrobenzisoxazolyl group, 
benzodioxolyl group, quinolinyl group, isoquinolinyl group, 
benzodioxanyl group, quinoxanyl group, etc., or bridged 
polynuclear heterocyclic groups such as the quinuclidinyl group, 
etc. The heterocyclic groups formed by the bonding of R a and X a 
include the 2-pyrrolidinyl group. 

[0007] 

The substituents of the substituted or unsubstituted alkyl 
groups for R c and R h , the substituted or unsubstituted linear 
hydrocarbon groups for R g , Ri, R 1 , R 6 , and R 9 , the substituted or 
unsubstituted alkyl groups and substituted or unsubstituted 
alkoxy groups for R e , R 2 / and R 7 , the substituted or unsubstituted 
alkyl groups, substituted or unsubstituted alkenyl groups, 
substituted or unsubstituted alkynyl groups for R 3 , R 8 , and R 10 , 
and the substituted or unsubstituted alkyl groups for R b , Rj/ R 4 , 
R 5 , R u , and R 12 may be halogen atoms, alkoxy groups, haloalkoxy 
groups, alkylthio groups, cycloalkyl groups, cycloalkoxy groups, 
cycloalkenyl groups, cycloalkenyloxy groups, alkoxycarbonyl 
groups, carboxy groups, alkylcarbonyl groups, alkylcarbonyloxy 
groups, aryl groups, aryloxy groups, arylthio groups, amino 
group, alkylamino groups, etc. Such substituents and substituents 
on such substituents may be one or more which may be the same or 
different. 
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[0008] 

The substituents of the substituted or unsubstituted phenyl 
groups and substituted or unsubstituted cycloalkyl groups for R b , 
R c , and Rh; the substituted or unsubstituted mononuclear 
heterocyclic groups and substituted or unsubstituted polynuclear 
heterocyclic groups for R g , R if R 1 , R 6 , and R 9 ; the substituted or 
unsubstituted phenyl groups and substituted or unsubstituted 
phenoxy groups for R e/ R 2 , and R 7 , and the substituted or 
unsubstituted cycloalkyl groups, substituted or unsubstituted 
phenyl groups, and benzyl groups for R 3 , R 8 , and R 10 may be 
halogen atoms, alkyl groups, haloalkyl groups, alkoxy groups,, 
haloalkoxy groups, alkylthio groups, cycloalkyl groups, 
cycloalkoxy groups, cycloalkenyl groups, cycloalkenyloxy groups, 
alkoxycarbonyl groups, carboxy groups, alkylcarbonyl groups, 
alkylcarbonyloxy groups, aryl groups, aryloxy groups, arylthio 
groups, amino group, alkylamino groups, etc. Such ^substituents 
and substituents on such substituents may be one or more, which 
may be the same or different. 

[0009] 

In general formula (I), the alkyl groups and the alkyl 
portion in A, Z\, Z3, and Z 4 .may be of 1-18 carbon atoms, e.g., a 
methyl group, ethyl group, propyl group, butyl group, pentyl 
group, hexyl group, heptyl group, octyl group, decyl group, 
nonadecyl group, etc., as well as their structural isomers. The 
alkenyl groups and alkenyl portions in A, Zi, Z3, and Z 4 may be of 
2-18 carbon atoms, e.g., a vinyl group, propenyl group, butenyl 
group, pentenyl group, hexenyl group, decenyl group, nonadecenyl 
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group, etc., as well as their structural isomers. The alkynyl 
groups and alkynyl portions in A, Zi, Z 3 , and Z 4 may be of 2-18 
carbon atoms, e.g., an ethynyl group, propynyl group, butynyl 
group, pentynyl group, hexynyl group, decynyl group, nonadecynyl 
group, etc., as well as their structural isomers . The cycloalkyl 
groups and cycloalkyl portions in A, Zi, Z 3 , and Z 4 may be of 3-8 
carbon atoms, e.g., a cyclopropyl group, cyclobutyl group, a 
cyclopentyl group, cyclohexyl group, cyclo-octyl group, etc. The 
cycloalkenyl groups and cycloalkenyl portions in A, Z lf Z 3 , and Z 4 
may be of 5-8 carbon atoms, e.g., a cyclopentenyl group, 
cyclohexenyl group, cyclo-octenyl group, etc. The halogens in X 
and Y may be a fluorine atom, chlorine atom, bromine atom, or 
iodine atom. The aryl groups and aryl portions in X and Y may be 
a phenyl group, thienyl group, furanyl group, pyridyl group, 
naphthyl group, benzothienyl group, benzofuranyl group, 
quinolinyl group, etc. 

[0010] 

The compounds of general formula (I), containing a sulfonyl 
group in Zi or Z 4 may be made into salts. Such salts should be 
pharmaceutical^ allowed, e.g., alkali metal salts such as 
potassium salts, sodium salts, etc.; alkaline earth metal salts 
such as calcium salts, etc.; organic amine salts such as 
triethanolamine salts, tris (hydroxyme thy laminome thane salts, etc. 
Such salts may also contain water of crystallization. 
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[0011] 

Among the compounds of general formula (I), the following 
are new: 

(1) Pyridine derivatives represented by general formula 
(I-D , 

[0012] 

Structure 17 




(I - 1) 



[0013] 

(in the formula, A 1 represents an -N (R a ) X a group or -NHX b group; X a 
represents a -CW 1 !* 1 group, -COCOR 2 group, -CW^HCOR 2 group, 
-C(=W 1 )W 2 R 3 group, or -CW 1 N(R 4 )R 5 group; X b represents an 
-(NHJlSOj-R 1 [sic] group or -CH 2 R b group; Zi represents -NHY, a 
hydrogen atom, halogen atom, -W 5 -R c group, or amino group; Y 
represents a phenyl group, alkyl group, -CW 3 R 6 group, -COCOR 7 
group, -NHCOR 7 group, -C(=W 3 )W 4 R 8 group, -(NH) m S0 2 R 9 group, or 
- (NH) m S0 2 OR 10 group, -(NH) m S0 2 N(R 11 )R 12 group; Z 4 ' represents a 
hydrogen atom, halogen atom, -W 6 -R h group, -(NH) n S0 2 Ri group, -NHRj 
group, or piperazinyl group; R a represents a hydrogen atom, alkyl 
group, alkylcarbonyl group, or alkoxycarbonyl group; R a and X a 
may bond together with a neighboring nitrogen atom to form a 
heterocyclic ring; R b represents a substituted or unsubstituted 
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phenyl group, substituted or unsubstituted cycloalkyl group, or 
substituted or unsubstituted alkyl group; R c and R h independently 
represent hydrogen atoms, substituted or unsubstituted phenyl 
groups or substituted or unsubstituted cycloalkyl groups; Ri, R 1 , 
R 6 , and R 9 independently represent substituted or unsubstituted 
linear hydrocarbon groups, substituted or unsubstituted 
mononuclear hydrocarbon groups, substituted or unsubstituted 
polynuclear hydrocarbon groups, substituted or unsubstituted 
mononuclear heterocyclic groups, or substituted or unsubstituted 
polynuclear heterocyclic groups; R 2 and R 7 independently 
represent substituted or unsubstituted alkyl groups, substituted 
or unsubstituted alkoxy groups, substituted or unsubstituted 
phenyl groups, or substituted or unsubstituted phenoxy groups; 
R 3 , R 8 , and R 10 independently represent substituted or 
unsubstituted alkyl groups, substituted or unsubstituted alkenyl 
groups, substituted or unsubstituted alkynyl groups, substituted 
or unsubstituted cycloalkyl groups, substituted or unsubstituted 
phenyl groups, or substituted or unsubstituted benzyl groups; Rj, 
R 4 , R 5 , R 11 , and R 12 independently represent substituted or 
unsubstituted alkyl groups; W 1 , W 2 , W 3 , W 4 , W 5 , and W 6 
independently represent oxygen atoms or sulfur atoms; 1, m, and n 
represent independently 0 or 1, wherein when A 1 is N(R a )X a , R a is 
a hydrogen atom and Z 4 ' is a hydrogen atom, Z x should be a 
hydrogen atom, -NHY (Y is a substituted or unsubstituted phenyl 
group), or -W 5 -R c group) or salts thereof. 

[0014] 



(2) Pyridine derivatives represented by general formula 
(1-2), 
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[0015] 

Structure 18 




(1-2) 



[0016] 

(in the formula, A 2 represents an -NHX a group or -NHSO2R 1 group; X a 
represents a -Cf^R 1 group, -COCOR 2 group, -CW x NHCOR 2 group, 
-C(=W 1 )W 2 R 3 group, or -CW X N(R 4 )R 5 group; Y' represents an 
-(NH) m S0 2 R 9 group, - (NH) m SO 2 OR X0 group, or - (NH) ra S0 2 N (R 11 ) R 12 group; 
Z 3 ' represents. a hydrogen atom, halogen atom, nitro group, amino • 
group, -NHCORe group, cyano group, -COR g group, or alkyl group; 
Z 4 " represents a hydrogen atom or trif luoromethyl group; R g , R 1 , 
and R 9 independently represent substituted or unsubstituted 
linear hydrocarbon groups, substituted or unsubstituted 
mononuclear hydrocarbon groups, substituted or unsubstituted 
polynuclear hydrocarbon groups, substituted or unsubstituted 
mononuclear heterocyclic groups, or substituted or unsubstituted 
polycyclic heterocyclic groups; R e and R 2 independently represent 
substituted or unsubstituted alkyl groups, substituted or 
unsubstituted alkoxy groups, substituted or unsubstituted phenyl 
groups, or substituted or unsubstituted phenoxy groups; R 3 and R 10 
independently represent substituted or unsubstituted alkyl 
groups, substituted or unsubstituted alkenyl groups, substituted 
or unsubstituted alkynyl groups, substituted or unsubstituted 
cycloalkyl groups, substituted or unsubstituted phenyl groups, or 
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substituted or unsubstituted benzyl groups; R 4 , R 5 , R 11 , and R 12 
independently represent substituted or unsubstituted alkyl 
groups; W 1 and W 2 independently represent oxygen atom or sulfur 
atoms; m is 0 or 1, wherein (!) if Z 3 is a hydrogen atom, Z 4 ~. 
should be a trif luoromethyl group; and (2) if Z 3 ' is cyano group 
or alkyl group, Z 4 « should be a hydrogen atom) or salts thereof. 

[0017] 

(3) Pyridine derivatives represented by general formula 
(1-3), 

[0018] 

Structure 19 



vgr <i-«> 



[0019] 



(in the formula, A 4 represents a nitro group or amino group; Z v 
represents an -NHY' group, hydrogen atom, halogen atom, W 5 -R c 
group, or amino group.; Y' represents an -(NH) m S0 2 R 9 group, - 
(NH) m S0 2 0R 10 group, or - (NH) m S0 2 N (R 11 ) R 12 group; Z 4 '" represents a 
halogen atom, -W 6 -R h group, -(NH)„S0 2 Ri group, -NHRj group, or 
piperazinyl group; R c , R h , Ri, Rj, R 9 , R 10 , R U * R 12/ m ' and ^ are 
as defined above, wherein if Z 4 " ' is a halogen atom or -W 6 -R h , 
Zi' should be an -NHY' group) . 



[0020] 



The compounds represented by general formula (1-1) can be 



prepared by reactions (A) -(C). 
[0021] 

Reaction (A) 

The case of A 1 being -N(R a )X a and R a being a hydrogen atom; 
or A 1 being -NHX b and X b being -SO2R 1 . 

[0022] 

Structure 20 




rHal-CW'R 1 . H0C0R' 
(R'CO^O. Hal-COCOR*. 
R'CONCff 1 . Hal-C(=W')W l R t , 

•Hal-CWWWXtiHal-SOaR 1 




(II - I ) 



CFs 




NHX» 



Xli© 



Z, 




CP, 



NHSO, R 1 



Key: 1 Or 
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[0023] 



(in the formulas, X a , Z lt Z 4 ' , R 1 , R 2 , R 3 , R 4 , R 5 , W 1 and W 2 are as 
defined above; Hal represents a halogen atom). 

[0024] 

Reaction (B) 

The case of A 1 being -N(R a )X a and R a being an alkyl group, 
alkylcarbonyl group, or alkoxycarbonyl group. 

[0025] 

Structure 21 




NHX. 



+ R. ' -Ha 1 




N (R. ' ) X. 



[0026] 



(in the formula, X a , Zi, and Z 4 ' are as defined above; R a ' is an 
alkyl group, alkylcarbonyl group, or alkoxycarbonyl group) . 



[0027] 

Reaction (C) 

The case of A 1 being -NHX b with X b being -CH 2 Rb- 
[0028] 

Structure 22 




(1 — 6') 



[0029] 

(in the formula, Z 4 ' and Rb are as defined above; Z\ ' represent 
-NHY' ' , hydrogen atom, halogen atom, -W 5 -R c group, or amino 
group; Y" represents an alkyl group, -(NH) m S02R 9 group, 
-(NH) m S0 2 0R 10 group, or - (NH) m S0 2 N (R 11 ) R 12 group). 
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[0030] 

Reactions (A) and (B) can be carried out in the usual 
solvents, if needed, in the presence of a base. The solvents may 
be aromatic hydrocarbons such as benzene, toluene, xylene, 
chlorobenzene, etc.; cyclic or noncyclic aliphatic hydrocarbons 
such as chloroform, carbon tetrachloride, dichloromethane, 
trichloroethane, n-hexane, cyclohexane, etc.; ethers such as 
diethyl ether, dioxane, tetrahydrof uran, etc.; ketones such as 
acetone, methyl ethyl ketone, methyl isobutyl ketone, etc.; 
nitriles such as acetonitrile, propionitrile, etc.; aprotic polar 
solvents such as dimethylf ormamide, N-methylpyrrolidone, dimethyl 
sulfoxide, sulfolane, etc. The base may be inorganic or organic. 
The inorganic base may be an alkali metal hydroxide such as 
sodium hydroxide, potassium hydroxide, etc.; alkali metal or 
alkaline earth metal carbonate such as calcium carbonate, etc.; 
alkali metal hydride such as sodium hydride; or alkali metal. -The 
organic base may be pyridine, triethylamine, etc. The reaction 
temperature is usually -30 to ±100°C, preferably 0-60°C, at a 
reaction time of 1-24 h, preferably 1-10 h. 

[0031] 

In reaction (A) , the reaction with HOOCR 1 should be carried 
out in the presence of dehydration condensation agents, such as 
dicyclohexylcarbodiimide, N, N' -carbonyldiimidazole, l-ethyl-3- (3- 
diraethylaminompropyl) carbodiimide, etc. 
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[0032] 

In the compounds obtained by reaction (A), e.g., in the 
following compounds, the halogen atom in X a can react with the 
nitrogen atom neighboring the X a to form a heterocyclic ring. 

(0033] 

NHCO (CH, ),Hal 
Z, 




[0034] 

(in the formula, Zi, Z 4 ' , and Hal are as defined above, and p is 
3 or 4) . The starting mateials for reaction (C) can be 
manufactured by the above reaction (A) . Reaction (C) may be 
carried out using metal hydrides such as aluminum sodium hydride, 
lithium aluminum hydride, tetra-n-butylammonim borohydride, etc., 
using diborane, or by catalytic hydrogenation in the presence of 
palladium or nickel catalysts. The solvents that can be used in 
the reduction reaction may be selected according to the reduction 
methods used, but normally using alcohols such as methanol, 
ethanol, propanol, etc.; ethers such as diethyl ether, dioxane, 
tetrahydrofuran, etc.; and aliphatic hydrocarbons such as 
chloroform, carbon tetrachloride, methylene chloride, etc. The 
reaction temperature is usually 0-100°C with a reaction time of 
1-24 h. 
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[0035] 

The compounds represented by general formula (1-2) can be 
manufactured by, e.g., reaction (D) . 

[0036] 

Reaction (D) 
[0037] 




Hal-CW'R'. HOCOR 1 
(R'CO)tO, Hal-COCOR*. 
R'CONCW, Hal-CO^'OT 
Hal-CWNCR^R^IiHal-SOzR 1 j 

ID 



(1-2) 



Key: 1 



Or 



(in the formulas, A 2 , Y' , Z 3 ' , Z 4 " , R 1 , R 2 , R 3 , R\ R 5 , W 1 , W 2 , and 
Hal are as defined above) . Reaction (D) can be carried out 
similarly to reaction (A) . The compounds represented by general 
formula (II-l) or (II-2) can be prepared by reaction (E) . 
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[0038] 



Reaction (E) 



[0039] 



Structure 25 



Key: 1 



CF 



NO, 




Or 



Z< NHY' 
((II-2) 



CF 



JSC 

Z< ' N Z i 

at- 1) 

JSC 

Z« N NHY' 
(II-2) 



[0040] 

(in the formula, Y' , Zi, Z 3 ' , Z 4 ' , and Z," are as defined above). 
The reduction reaction of reaction (E) may be carried out using 
iron or zinc and an acid such as hydrochloric acid or acetic 
acid; using hydrosulf ide, potassium hydrosulf ide, sodium sulfide, 
potassium sulfide, or sodium hydrosulf ite; or by catalytic 
hydrogenation in the presence of a palladium or nickel catalyst. 
The solvents used in the reduction reaction can be chosen talcing 
the reduction method into account; in general, the solvents 
include alcohols such as methanol, ethanol, propanol, etc.; 



water, acetic acid, ethyl acetate, dioxane, tetrahyrof uran, 
acetonitrile, etc. The reaction temperature is usually 0-100°C 
for 1-24 h. 

[0041] 

The compounds represented by general formula (III-l) or 
(III-2) can be prepared by the following reactions (F)-(P). 

[0042] 



Reaction (F) 
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[0043] 

Structure 26 



CF 
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NO, /pvTiyfl: cf 
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,N0, 



O 



Cf N NHY r„ ff«--\ N / N NHY 



CP 




US 



N0 5 



I 



Har ^fT "Hal 
Rh-W'H 

R C ~W 5 H 




« -H 



© 
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Amination process 
R h -W 6 process 
Halogen exchange process 
R h -W 6 process and/or R c -W 5 process 
R h -W 6 H and/or R C -W 5 H 

(In the formula, Y, R c , R h , Hal, W s , and W 6 are as defined above; 
Q represents an -NHS0 2 Ri group, -NHRj group, or piperazinyl 
group) . 

[0044] 

Reaction (G) 
[0045] 



Structure 27 




Amination process 
Nitration process 
Process 



Key: 1 
2 
3 
4 
5 



Key: 1 
2 
3 



(in the formula, Rh, W 6 , Hal, and Q are as defined above) . 
[004 6] 

Reaction (H) 
[0047] 

Structure 28 
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Key: 1 Amination process 

2 Nitration process 

3 OH process 

4 Process 

5 Halogenation process 

(in the formula, R c , Rh, Hal, W 5 , W 6 , and Q are as defined above; 
R 9 ' represents a substituted or unsubstituted alkyl group, 
substituted or unsubstituted alkenyl group, substituted or 
unsubstituted cycloalkyl group, or substituted or unsubstituted 
cycloalkenyl group) . 

[0048] 
Reaction I 



[0049] 

Structure 29 




Key: 1 OH process 

2 Nitration process 

3 Amination process 

4 Halogenation process 

5 Process 

(in the formula, R h , Hal, W 6 , and Q are as defined above) 
[0050] 

Reaction (J) 
[0051] 

G 

Rc w s nam 

RcW 5 H 
NO2 

W s R. 

Key: 1 Process 

(In the formula, R c and W 5 are as defined above) . 
[0052] 

Reaction (K) 



Structure 30 



NO: 





[0053] 

Structure 31 




Key: 1 Amination proces 
2 Nitration process 

(in the formula, Y' is as defined above) . 

[0054] 

Reaction (L) 



[0055] 
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Structure 32 



o 



-r ci 



xaco 
r-NHt 



® 




R. COHN 




R. COffcXj 
R. COHal 



Xg 



HaN 



NOt 
NHY* 



Key: 1 Amination process 

2 Reduction process 

3 Process 

4 Nitration process 

(in the formula, Y' , R e ,and Hal are as. defined above) 



[0056] 



Reaction (M) 
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[0057] 



Structure 33 




NO: 




Y* -NHt 
NO, 



N x NHY' 



+ Y* C 1 



X N^NHY 4 



Key: 1 Amination process 

2 Sulfonylation process 

(in the formula, Z 3 " represents a halogen atom, -COR g group, or 
alkyl group; Y 4 represents a -S0 2 R 9 group, -S0 2 OR 10 group, or 
-S0 2 N(R u )R 12 group; Y' , R g , R 9 , R 10 , R 11 , and R 12 are as defined 
above) . 



[0058] 

Reaction (N) 
[0059] 
* Structure 34 




Key 1 Amination reaction 

2 Sulfonylation 

3 Nitric acid or salt 

4 Nitration process 



(in the formula, Z 3 " represents a halogen atom, cyano group, 
-COR, group, or alkyl group; Y 3 represents a -S0 2 R 9 group; 
R 9 ' represents a substituted or unsubstituted alkyl group 
substituted or unsubstituted alkenyl group, substituted or 
unsubstituted cycloalkyl group, or substituted or unsubstituted 
cycloalkenyl group; R g is as defined above) . 



[0060] 



Reaction (O) 



[0061] 



Structure 35 
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Halogenation process 
Nitration process 
OH process 
Amination process 

(in the formula, Y' and Hal are as defined above). 
[0062] 

Reaction (P) 
[0063] 

Structure 36 




Key: 1 
2 
3 
4 



Key: 1 
2 



Amination process 
Reduction process 
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3 Nitration process 

4 Process 

(in the formula, Y' and R e are as defined above) . 
[0064] 

The amination process (1) of reaction (F) , (G) (H) , (I) , 
(K) , (L), (M) , (0) , or (P) is carried out in a usual solvent, if 
needed, in the presence of a base. The solvents may be aromatic 
hydrocarbons such as benzene, toluene, xylene, chlorobenzene, 
etc.; cyclic or noncyclic aliphatic hydrocarbons such as 
chloroform, carbon tetrachloride, dichloromethane, 
trichloroethane, n-hexane, cyclohexane, etc.; ethers such as 
diethyl ether, dioxane, tetrahydrof uran, etc.; nitriles such as 
acetonitrile, propionitrile, etc.; aprotic polar sovlents such as 
dimethylformamide, N-methylpyrrolidone, dimethyl sulfoxide, 
sulfolane, etc. The base may be those used in reactions (A) and 
(B) . The reaction temperature is usually -30 to ±100°C at a 
reaction time of 1-24 h. 

[0065] 

The halogen exchange process of above-mentioned reaction (F) 
is usually carried out in an 1 alkali halide such as potassium 
flouride or sodium iodide along with cesium flouride. The 
solvents may be acetone, 2-butanol, ehtylene glycol, dimethyl 
sulfoxide, dimethylformamide, sulfolane, acetonitrile, dimethyl 
sulfone, acetamide, etc. The reaction temperature is usually roor 
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temperature to 200°C, at a reaction time of 1-12 h, or a hydrogen 
halide may be used. 

[0066] 

The R h W 6 and R C W 5 processes of reactions (F) , (G) , (H) , (I) 
and (J) are carried out in the usual solvents in the presence of 
a base. The solvents may be dimethyl sulfoxide, 
dimethyl formamide, tetrahydrof uran, acetone, 2-butanol, etc., 
with a base such as sodium amide, potassium carbonate, 
triethylamine, sodium hydroxide, sodium hydride, sodium, etc. The 
reaction temperature is usually 0-100°C with a reaction time of 
usually 1-10 h. 

[0067] 

The amination process (2) of reaction (G) , (H) , (I)., (K) , 
(N) and (0) is carried out in the usual solvents in the presence 
of a base. The solvents may be aprotic polar solvents such as 
dimethylacetamide, 1 , 3-dimethyl-2-imidazolidinone, and dimethyl 
sulfoxide. The base may be inorganic, e.g., alkali metal 
hydroxides such as sodium hydroxide, potassium hydroxide, etc., 
alkali metal carbonates, such as potassium carbonate, sodium 
carbonate, etc. The reaction temperature is usually 80-150°C with 
a reaction time of 1-10 h. 

[0068] 

The nitration process of reactions (G) , (H) , (I), (K) , (L) , 
(N), (0), and (P) is carried out in the usual solvents in the 
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presence of nitric acid or nitrate salts, such as sodium nitrate 
or potassium nitrate. The solvent may be sulfuric acid, acetic 
acid, acetic anhydride, trif luoroacetic acid, etc. The reaction 
temperature is usually 50-120°C with a reaction time of 1-10 h. 



[0069] 

The halogenation reaction of reactions (H) , (I), and (0) is 
carried out by reacting with excess halogenation agent such as 
thionyl halides, phosphorus halides, etc., at a reaction 
temperature of usually 50-120°C for 1-10 h. 

[0070] 

The OH process of reaction (H) , (I), and (O) is carried out . 
in the usual solvents in the presence of a base. Such solvents 
may be alcohols such as methanol, ethanol, isopropyl alcohol, 
tert-butanol, etc., and the base may be an alkali metal hydroxide 
such as sodium hydroxide, potassium hydroxide, etc. The reaction 
temperature is usually room temperature to 100°C with a reaction 
time of 1-10 h. 

[0071] 

The R e CO process of reactions (L) and (P) is carried out 
similarly as in reaction (A) , and the reduction process of 
reactions (L) and (P) is carried out similarly as in 
reaction (E) . The sulfonylation process of reaction (M) or (N) is 
carried out similarly as in reaction (A) . 
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[0072] 

In reactions (H) and (I), the following compounds 
represented by general formula (IV-1) are novel: 

[0073] 

Structure 37 




CIV— 1 > 



(in the formula, Z x ' and Z 4 ' ' ' are as defined above, provided 
that when Z 4 ' 9 ' is a halogen atom or -W 6 R h group, Z x ' is a -NHY' 
group) - 

[0074] 

The compounds represented by general formula (1-3) can be 
prepared by the above reactions (F)-(J) and (E) . The compounds 
represented by general formula (1-7) have been disclosed as 
intermediates for the diaminotrif luoromethylpyridine derivatives 
having phospholipase A 2 inhibitors in European Patent Disclosure 
No. 465913. 
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[0075] 

General formula (1-7) , 
Structure 38 




(1-7) 



(in the formula, A 4 and Y' are as defined above) . 
(0076] 

The compounds represented by general formula (I) but not 
included in the compounds of general formula (1-1) , (1-2), (1-3), 
or (1-7) are known compounds or can be prepared from known 
compounds by reactions (A)-(P). 

[0077] 

Next, detailed synthesis examples of the compounds of the 
present invention are illustrated, although the present invention 
is not limited to such examples. 
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[0078] 

Synthesis Example 1 

Synthesis of N- (6-chloro-2-ethylsulfonylamifto-5-trif luoromethyl- 
3-pyridyl) cyclohexanecarboxamide (Compound No. 4) 

(1) A solution of 25.0 g of 2, 6-dichloro-3- 
trifluoromethylpyridine and 18.95 g of ethanesulf dnamide in 250 
mL of dimethyl sulfoxide was treated with 39.93 g of anhydrous 
potassium carbonate; the resulting mixture was heated at 
120-130°C for 7 h, poured into 1 L of water, and mixed with 

500 mL of ether, then the aqueous layer was separated, and 
acidified with concentrated hydrochloric acid. The crystals 
formed were filtered out and dried to obtain 25.54 g of N-(6- 
chloro^3-trifluoromethyl-2-pyridyl)ethanesulfonamide and N-(6- 
chloro-5-trifluoromethyl-2-pyridyl) ethanesulf onamide in a 2 : 1 
ratio. Separation and purification of 10.0 g of this mixture by 
silica gel column chromatography gave 5.64 g of N- (6-chloro-3- 
trifluoromethyl-2-pyridyl) ethanesulf onamide, m.p. 113-114°C, 
(Intermediate No. 1) and 3.05 g of N- ( 6-chloro-5-trif luoromethyl- 
2-pyridyl)ethanesulfonamide, m.p. 167-169°C (Intermediate No. 2). 

[0079] 

(2) A mixture of 4.47 g of the N- ( 6-chloro-5- 
trifluoromethyl-2-pyridyl) ethanesulf onamide obtained in the above 
process (1) and 15 mL of acetic acid was heated at 80°C to obtain 
a uniform solution, which was heated to 100-110°C, treated 2.28 
mL of fuming nitric acid (94%) dropwise, heated at the same 
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temperature for 7 h, cooled to 80°C, and poured into 100 mL of 
iced water. The crystals formed were filtered out and dried to 
obtain 3.78 g of N- ( 6-chloro-3-nitro-5-trif luoromethyl-2- 
pyridyl) ethanesulfonamide (Compound No. 9), m.p. 198-199°C. 

[0080] 

(3) A mixture of 1.0 g of the N- ( 6-chloro-3-nitro-5- 

trif luoromethyl-2-pyridyl) ethanesulfonamide obtained in (2) above 
and 15 mL of acetic acid was heated at 60°C to obtain a uniform 
solution, which was then treated at the same temperature with 
0.67 g of reduced iron in small portions and allowed to react for 
1 h, treated with 5 mL of water, filtered, poured into 8 mL of 
iced water, and treated with a 30% sodium hydroxide aqueous 
solution to reach pH 5. The crystals deposited were filtered out,, 
washed with water, and dried to obtain 0.81 g of N- (3-amino-6- 
chloro-5-trif luoromethyl-2-pyridyl) ethanesulfonamide (Compound 
No. 102), m.p. 180-182°C. 

[0081] 

(4) In 7 mL of tetrahydrofuran, 0.50 g of the of N-(3-amino- 
6-chloro-5-trifluoromethyl-2-pyridyl) ethanesulfonamide obtained 
in (3) above was dissolved at room, temperature; the resulting 
solution was treated with 0.28 g of cyclohexylcarbonyl chloride 
dropwise, allowed to "react overnight, concentrated in vacuo, and 
washed with ether to obtain 0.57 g of the desired product, m.p. 
211-212°C. 
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[0082] 

Synthesis Example 2 

Synthesis of N- [2- (2, 4-dif luorophenoxy) -5-trif luoromethyl-S- 
pyridyl] ethanesulf onamide (Compound No. 10) 

(1) In 20 mL of anhydrous acetone, 2.5 g of 2-chloro-5- 
trif luoromethyl-3-nitropyridine and 1.3 g of 2, 4-dif luorophenol 
were dissolved, followed by adding 1.4 g of anhydrous potassium 
carbonate at room temperature, heating under reflux for 3 h, 
cooling, extracting with 100 mL of methylene chloride, washing 
twice with water, drying the extract layer over anhydrous sodium 
sulfate, distilling off the methylene chloride, and running 
column chromatography of the oil obtained, using a mixed solvent . 
(hexane: ethyl acetate = 3:1), to obtain 3.4 g of 2-(2,4- 

dif luorophenoxy) -3-nitro-5-trif luoromethylpyridine, m. p . 66-68°C . 

[0083] 

(2) A stirred solution of 20.9 g of sodium hydrosulfite in 
200 mL of water was treated in (1) above of 2- (2, 4- 

dif luorophenoxy) -3-nitro-5-trif luoromethylpyridine dissolved in 
tetrahydrofuran over a period of 10 min, followed by stirring the 
resulting mixture at room temperature for 3 h, saturating with 
salt, and adding 200 mL of tetrahydrofuran for extraction. The 
extracted layer was washed with a saturated sodium chloride 
solution, dried over anhydrous sodium sulfate, and concentrated 
in vacuo to obtain 2.0 g of 3-amino-2- (2 , 4-dif luorophenoxy) -5- 
trif luoromethylpyridine (Compound No. 146), m.p. 78-81°C. 



[0084] 
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(3) A solution of 0.58 g of the 3-amino-2- 
(2,4-difluorophenoxy)-5-trifluoromethylpyridine obtained in (2) 
above, in 5 mL of pyridine, under ice cooling, was treated 
dropwise with 0.28 g of ethanesulf onyl chloride, stirred at room 
temperature for 1 h, heated under reflux for 2 h, allowed to 
cool, poured into 100 mL of dilute hydrochloric acid, and 
extracted with 50 mL of methylene chloride. The extracted layer 
was washed with dilute hydrochloric acid twice, dried, and 
vacuum-distilled to remove the methylene chloride to obtain 
0.46 g of an oil, which was subjected to column chromatography 
using a mixed solvent (hexane : ethyl acetate =4:1) to obtain 0.20 
g of the desired product, m.p. 75-77°C. 

[0085] 

Synthesis Example 3 

Synthesis of N- (2-ethylsulf onylamino-5-trif luoromethyl-3- 
pyridyl)benzenesulfonamide (Compound No. 14) 

(1) An ice-cooled solution of 3.1 g of ethanesulf onamide in 
50 mL of anhydrous tetrahydrofuran was treated with 1.2 g of 60% 
sodium hydride, heated ^under reflux for 1 h, allowed to cool, 
treated with 5.0 g of 2-chloro-3-nitro-5-trif luoromethylpyridine, 
heated under reflux for 7 h, poured into 200 mL of water, and 
washed with ether. The aqueous layer was slightly acidified with 
• dilute hydrochloric acid; the crystals formed were filtered out 
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and dried to give 3.6 g of N- (3-nitro-5-trif luoromethyl-2- 
pyridyl) ethanesulf onamide, m.p. 160-163°C. 

[0086] 

(2) A solution of 1.5 g of the of N- (3-nitro-S- 
trif luoromethyl-2-pyridyl) ethanesulf onamide obtained in process 
(1) above in 30 mL of methanol was mixed with 0.2 g of 5% 
palladium/carbon and stirred under hydrogen pressure overnight 
for reduction, filtered from the 5% palladium/carbon, and freed 
from the solvent by distillation. The crystals obtained were 
washed with n-hexane and dried to obtain 1.2 g of N- (S-amino-S- 
trif luoromethyl-2-pyridyl) ethanesulf onamide, m.p. 118-120°C. 

[0087] 

A solution of 1.0 g of the N- (3-amino-5-trif luoromethyl-2- 
pyridyl) ethanesulf onamide obtained in process (2) above in 2 mL 
of pyridine was treated with 0.72 g of benzenesulfonyl chloride 
dropwise at room temperature, allowed to react for 2.5 h at the 
same temperature, diluted with methylene chloride, and washed 
with dilute hydrochloric acid, then the organic layer was washed 
with a saturated salt solution, dried over anhydrous sodium 
sulfate, and freed from the organic solvent by vacuum 
distillation. The crystals obtained were washed with ether to 
obtain 0.69 g of the desired product, m.p. 158-159°C. 
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[0088] 

Synthesis Example 4 

Synthesis of N- ( 5-bromo-2-ethylsulf onylamino-3- 
pyridyl) cyclohexanecarboxamide (Compound No. 76). 

(1) Under ice cooling, a solution of 25.9 g of 5-bromo-2- 
aminopyridine in 100 mL of pyridine was treated with 23.1 g of 
ethanesulfonyl chloride dropwise, allowed to react overnight, 
poured into water, and extracted with ethyl acetate. The extract 
was washed with a saturated salt solution, dried over anhydrous 
sodium sulfate, and freed from the solvent by vacuum 
distillation. The crystals obtained were purified by silica gel 
column chromatography (eluent: n-hexane/ethyl acetate = 1/1) to 
obtain 31.0 g of N- (5-bromo-2-pyridyl) ethanesulf onamide, m.p. 
154-155°C. 

[0089] 

(2) A mixture of 13.25 g of the N- (5-bromo-2- 

pyridyl) ethanesulf onamide obtained in process (1) above and 70 mL 
of acetic acid was heated at 85°C to obtain a uniform solution, 
which was then treated with 9.45 g of fuming nitric acid at the 
same temperature dropwise over a period of 10 min, allowed to 
react at the same temperature for 2 h, allowed to cool to room 
temperature, and poured into iced water. The crystals formed were 
filtered out, washed with water, dried, and purified by silica 
gel column chromatography (eluent: methylene chloride) to obtain 
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7.58 g of N- (5-bromo-3-nitro-2-pyridyl) ethanesulf onamide, m.p. 
131-132°C. 

[0090] 

(3) A mixture of 7.58 g of the N- (5-bromo-3-nitro-2- 
pyridyl) ethanesulf onamide obtained in process (2) above and 75 mL 
of acetic acid was heated at 60°C to obtain a uniform solution, . 
which was then treated with 1.37 g of reduced iron 4 times at 

15 min intervals , allowed to react at the same temperature for 
1 h 15 min, treated with 30 mL of water, and filtered. The 
filtration residue was washed with 20 mL of water. The filtrate 
and washing were combined, poured into 150 mL of iced water, and 
treated with 100 mL of a 30% aqueous sodium hydroxide solution. 
The crystals formed were filtered out, washed with water, and 
dried to obtain 6.14 g of N- ( 3-amino-5-bromo-2- 
pyridyl) ethanesulf onamide, m.p. 167-168°C. 

[0091] 

(4) A solution of 0 . 98 g of the N- (3-amino-5-bromo-2- 
pyridyl) ethanesulf onamide obtained in process (3) above in 20 mL 
of tetrahydrofuran was treated with 0.56 g of cyclohexanecarbonyl 
chloride dropwise at room temperature, allowed to react for 4 h 
at the same temperature, and freed from the solvent by vacuum 
distillation. The crystals formed were purified by column 
chromatography (eluent: methylene chloride/ethyl acetate = 95/5) 
to obtain 1.33 g of the desired product, m.p. 140-141°C. 
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[0092] 

Synthesis Example 5 

Synthesis of N- (6-chloro-2-methylsulf onylamino-5-trif luoromethyl- 
3-pyridyl) cyclohexanecarboxamide (Compound No. 3) 

(1) A solution of 33.03 g of methanesulfonamide and 50.0 g 
of 2, 6-dichloro-3-trilfuoromethylpyridine in 500 inL of dimethyl 
sulfoxide was treated with 79.86 g of anhydrous potassium 
carbonate; the resulting solution was heated at 120-130°C for 

7 h, poured into 1.5 L of water, and extracted with 500 mL of 
ether. The aqueous layer was separated and acidified with 
concentrated sulfuric acid, and the crystals formed were filtered 
out and dried to obtain 53.89 g of a mixture of N- (6-chloro-5- 
trifluoromethyl-2-pyridyl) methanesulfonamide and N- ( 6-chloro-3- 
trifiuoromethyl-2-pyridyl) methanesulfonamide. This mixture was 
taken in 270 mL of dichlorome thane, and the insoluble portion was 
collected as 24.85 g of N- ( 6-chloro-5-trif luoromethyl-2- 
pyridyl) methanesulfonamide, m.p. 145°C (Intermediate No. 5) . 

[0093] 

(2) A solution of 15.0 g of the N- ( 6-chloro-5- 
trifluoromethyl-2-pyridyl) methanesulfonamide obtained in process 
(1) above in 75 mL of acetic acid was heated at 100-110°C, 
treated with 8.1 mL of fuming nitric acid (94%) dropwise at the 
same temperature for 3 h, allowed to react at the same 
temperature for 7 h after adding another 3 mL of fuming nitric 
acid (94%), and allowed to cool to room temperature; the crystals 
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formed were filtered out and dried to obtain 4.01 g of N-(6- 
chloro-3-nitro-5-trifluoromethyl-2-pyridyl) methanesulf onamide, 
m.p. 188°C (Compound No. 92) . 

[0094] 

(3) A uniform solution was obtained by heating 4.0 g of the 
N- ( 6-chloro-3-nitro-5-trif lubromethyl-2- 

pyridyl) methanesulf onamide obtained in process (2) above and 
40 mL of acetic acid at 60°C, treated with 2.8 g of reduced iron 
in small portions, allowed to react for 1 h, treated with 20 mL 
of water, and filtered. The filtrate was poured into 32 mL of 
iced water, then treated with a 30% sodium hydroxide aqueous 
solution to reach pH 5. The crystals formed were filtered out, 
washed with water, and dried to obtain 2.9 g of N- (3 -amino- 6- 
chloro-5-trif luoromethyl-2-pyridyl) methanesulf onamide, m.p. 245°C 
(decomp.) (Compound No. 97). 

[0095] 

(4) A solution of 2.0 g of the N- (3-amino-6-chloro-5- 
trifluoromethyl-2-pyridyl) methanesulf onamide obtained in process 
(2) above in 40 mL of tetrahydrofuran was treated at room 
temperature with 1.12 g of cyclohexanesulf onyl chloride dropwise, 
allowed to react for 8 h, and poured into 400 mL of iced water; 
the crystals formed were filtered out, dried, and washed with 
ether to obtain 2.48 g of the desired product, m.p. 211°C. 
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[0096] 

Synthesis Example 6 

Synthesis of N- (2- (4-f luorophenylthio) -5-trif luoromethyl-3- 
pyridyl) benzenesulf onamide (Compound No. 42) 

(1) A solution of 5.0 g of 2-chloro-3-nitro-5- 

trif luoromethylpyridine and 3.11 g of 4-f luorothiophenol in 50 mL 
of acetone was treated with 3.35 g of anhydrous potassium 
carbonate, heated under reflux for 5 h, freed from the solvent by 
vacuum distillation, and extracted with 100 mL of ether. The 
extracted layer was washed, dried over anhydrous sodium sulfate, 
and freed from the solvent by vacuum distillation. The residue 
was subjected to silica gel column chromatography; from the 
hexanerdichloromethane =9:1 fraction, 5.63 g of 

2- (4-f luorophenylthio) -3-nitro-5-trif luoromethylpyridine, m.p. 
66-69°C, were obtained. 

[0097] 

(2) A mixture made from 5.0 g of the 2- ( 4-f luorophenylthio) - 

3- nitro-5-trif luoromethylpyridine obtained from process (1) above 
and 50 mL of acetic acid was heated to 60°C, treated with 3.51 g 
of reduced iron in small portions at the same temperature, 
allowed to react for 1 h, treated with 150 mL of ethyl acetate, 
and filtered, then the filtrate mixed with water. The organic 
layer was separated, washed with water, dried, and freed from the 
solvent by vacuum distillation/ the residue was subjected to 
silica gel column chromatography. From the hexane: ethyl acetate = 
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4:1 fraction, 3.91 g of 3-amino-2- (4-f luorophenylthio) -5- 
trif luoromethylpyridine, m.p. 93-95°C, were obtained. 

[0098] 

(3) A solution of 0.7 g of the 3-amino-2- (4- 
f luorophenylthio) -5-trif luoromethylpyridine obtained in process 
(2) above in 5 mL of pyridine under ice cooling was treated with 
0.94 g of benzenesulfonyl chloride dropwise, allowed to react 
overnight, and treated with 100 mL of dichloromethane and 50 mL 
of dilute hydrochloric acid for extraction. The organic layer was 
dried, then freed from the solvent by distillation. The residue 
was dissolved in 100 mL of ethanol, treated with 0.55 g of 
crushed potassium hydroxide, allowed to react at room temperature 
for 2 h, and freed from ethanol by distillation. The residue was . 
treated with 50 mL of water, acidified with dilute hydrochloric 
acid, and extracted with ethyl acetate. The organic layer was 
dried over anhydrous sodium sulfate, then freed from the solvent 
by vacuum distillation; the residue was subjected to silica gel 
column chromatography. From the hexane: ethyl acetate =4:1 
fraction, 0.97 g of the desired product, m.p. 78-82°C, was 
obtained. 

[0099] 

Representative examples of. the compounds of general formula 
(IV-1) used in the manufacture of the compounds of general 
formulas (1-1) and (1-3) are given in Table I. Representative 
examples of the compounds of general formula (IV-2) used in the 
manufacture of the compounds of general formula (1-2) are given 
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in Table II. Representative examples of the compound used in the 
manufacture of other compounds of general formula (I) are given 
in Table III . . . .. - 

[0100] 

CF 'v^v H 



Table I 



rffBHfc No. 


Z, ' 


z 4 "• 


©JUS CO 


1 


C 1 


-NHSOi&Hs 


1 1 3-1 i 4 


2 


-NHSOiCjHs 


C 1 


16 7—169 


3 


H 


-NHSOiCHs 


7 9 — 8 2 


4 


CI 


-NHS0,CH, 


1 4 9 


5 


-NHSOtCH, 


CI 


I 4 5 



Key: 1 
2 



Intermediate 
M.p. 



[0101] 




(IV— 2) 



Table II 



*(8H* No. 


Y' 


Z, ' 


Z, " 


©a* cc) 


6 


-S0,C2Hs 


B r 


H 


15 4—155 


7 


— SO2C2H5 


C 1 


H 




8 


-SCCtHs 


I 


H 


17 6—178 


9 


-SOaCH, 


H 


CF, 


12 2—123 


I 0 


-SOzC 2 Hs 


NOj 


H 




1 1 


-SO.CtHs 


NHt 


H 




1 2 


-SOtCiHi 


H 


CF, 


1 0 4-104.5 


1 3 


-SOtCH, 


B r 


H 


19 3-196 



Key: 1 
2 



Intermediate 
M.p. 



[0102] 




(IV- 3) 



Table III 



fpfflff No. 


K 


*7 


Li 4 


foL/ raR.w. v w 


1 A 

i 4 


Kj t tl 5 


IT 


tl 


i J i a i 


I o 


C 9 H s 

w 2 i * 5 


CP, 


H 


1 7 4~ 1 7 6 


is 


C 2 Hs 


CN 


NHSOzCHs 


2 0 1-202 


1 7 


C, H s 


NO: 


H 


2 0 7-208 


1 8 


CH, 


CF, 


H 


16 4-165 


1 9 


Ph 


CF, 


H 


16 3-166 


2 0 


C, H, 


H 


CF, 


9 1-93 


2 1 


Ph(2-N0,) 


H 


CF, 


16 5-168 


2 2 


CF, 


CF, 


H 


17 3-175 


2 3 


iso-C,H T 


CF, 


H 


16 7-169 


2 4 


Ph(2-NH,) 


CF, 


H 


14 0-146 


2 5 




H 


Br 


7 1-7 2 


2 6 




CF, 


H 


19 4-195 


2 7 


n-C» Ht 


CF, 


H 


14 5-14 7 
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Key: 1 Intermediate 

2 M.p. 

3 Naphthyl 

[0103] 

Specific examples of the compounds of formula (1-1) included 
in general formula (I) are given in Table IV, specific examples 
of the compounds of general formula (1-2) are given in Table V, 
specific examples of the compounds of general formula (1-3) are 
given in Table VI, specific examples of the compounds of general 
formula (1-7) are given in Table VII, and specific examples of 
the compounds of general formula (I), but not general formulas 
(1-1), (1-2), (1-3) and (1-7), are given in Table VIII. 

[0104] 

In the tables, Ph represents a phenyl group and ( ) 
following Ph is for the substituent and its position. 
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[0105] 



JSC 



Table IV 



it£® No. 


A* 


Zi 


L 4 


(V) ^ 
Fax." \ 0 ' si; 


1 






-OCHj 




??3 ~225 


2 


-NHCOCPzCF, 




C l 




o?Q ~230 


3 




Kg 


■ ■rtAA All 

-NHS0*CH 3 




21 i 


4 


-NHCQ- : /^D^yrt| 


-NHSOjCztts 


r i 


211 ~212 


C 

0 






-NHSOiCHa 


OCH, 


206 -207 


6 


-NHC0Pli(4-F) 




-OCH, 


H 


180 —182 


7 


-MHSOiCH, 




-NHCOCFjCFi 


H 


170 -175 


8 


-NHSQiCHj 




-NHi 


H 


240 —255 


9 


-NHSOtCH, 






> H 




1 0 


-NHSOtCsH. 




-0Ph(2.4-Ft) 


H 


75 -77 


I 1 


-NHSO»C 2 Hi 




-OPh 


H 


72 -76 


1 2 


-NHSO,CH 3 




-0Ph(2. 4-F») 


H 


88 —90 


1 3 


-NHS0,Ph(2-N0i) 


-0Ph(2. 4-P«) 


H 


126 —127 


1 4 


-NHSCPh 




-NHSOtCiHs 


H 


158 -159 


1 5 


-NHS0 2 Ph(4-Me) 


-NHSOzC 2 H» 


H 


140 —141 


16 


-NHSOjPhW-Cl) 


-NHSOiCtH* 


H 


158 -160 


1 7 


-NHCOOCH, 




H 


H 


132 -134 


1 8 


-NHCOOCzHs 




H 


H 


105 —106 



[0106] 

Table V 



A /• A iff. If 

s <b-a© No. 


A' 


Zi 


Z 4 


,m&iv) 


1 9 


-NHCO0CM=CH, 


! 


H 


H 


92 —93 


2 0 


-NHCOOCHtPh 




H 


H 


122 —125 


2 1 






-NHSOtCaHi 


F 


— 


2 2 






-NHSOtCzH, 


OH 


— 


2 3 


-NHCO-Stfn'tfirt. 




-NHSO,C«H. 


NHCH* 


— 


2 4 


-NHCO-itfoi*** | 


^-NHSO.CH. 




— 


2 5 


-NHSOt-WOAm 




-NHSOiC 2 H» 


H 


— 


2 6 


-NHCH 2 -tfn'W 




-NHS0 2 C 2 fU 


CI 


258C#J8) 


2 7 


-N(CH,)C0->?aA4i>) 


-NHSO t C 2 H» 


H 


2 8 


-N(C ? H«)CD- 




-NHSO:C 2 H, 


H 


205 -207 


2 9 


-NHS0 2 Ph(4-OCH,) 


-NHS0 2 C 2 H, 


H 


148 -149 


3 0 


-NHS0,Ph(4-N0») 




-NHS0 2 C 2 Hs 


H 


189 -191 


3 1 


-NHS0 2 Ph(4-F) 




-NHSOtC 2 H, 


H 


148 -147 


3 2 


-NHS0 2 (CH 2 ) 7 CH, 




-NHS0 2 C 2 H. 


H 


121 -122 


3 3 


-NHCO-^OA+i/rtr® 


-NHSO,C 2 H ( 


OCH 3 


179 -181 


3 4 


-NHS0,Ph(4-0CH,) 


-NHSO.CH, 


C 1 


238 -239 


3 5 


-NHCHiPh 




-NHSO,C 2 H. 


H 


109 -110 


3 6 


-NHCHt-^o^^® 


-NHSO,C 2 Hs 


H 


110 



Table VI 



No. 



3 7 
3 8 

3 9 

4 0 

4 1 

4 2 

4 3 

4 4 
4 5 
4 6 
4 7 
4 8 

4 9 

5 0 
5 1 
5 2 
5 3 
5 4 



-NHC0-i>?oA*->!r 
-NHC0Ph(3-CF 3 ) 
-NHC0Ph(3-CF,) 

-NHS0»Ph 
-NHSOiCHj 
NHS0 1 -2-f7f<D 
-NHSOtCR* 

-NHC0Ph(3-CF,) 
-NHSdCalU 
-NHS0iC 2 H« 

-NHCOCH=CHCH, 
-NHC0->*n'v^(D 



St* CO g) 



F 

-NHPhC3-0H)j 
-NHPh(3-0H) 
-NHSOjCHa 
-NHSO1CH3 
-SPh(4-F) 
-NHPh(3-CFs 
-0Ph(2. 4-F* 
■SPh(3-CFt> 



-NHPh(4-0H> 

-SCH,C00H 
SCH,C0OH 

-NHPh(3-CF,) 

-SPh(3-CF») 
-NHSOtCHj 
-NHS0tCH» 
-NHS0,C 2 H« 
-NHSOiCH, 



-NHSO a C 2 H 
H 
H 
C 1 
C 1 
H 
H 
H 
H 
H 
H 
H 
H 
H 
C 1 
C 1 
-NHSO^iHs 
SCH, 



167 —168 
195 -196 
177 -178 
255 ~256 
259 —260 
78 — 82 
210 —212 
44 ~ 49 
101 —105 

166 —169 
155 -158 
158 —160 
83 — 85 
193 —195 
216 -218 
202 —203 



[0108] 

Table VII 



© 



<t&V0 No. 


A' 


z, 


z« ' 


auc cc) It 


5 5 


-NHCO-tf nMW @ 


-OCHaCOOH 


H 


179 —180 


5 6 


-NHCHiPh(3-CPa) 


-NHSOtCHa 


H 


i20 —123 


5 7 


-NHCO-WoMW@ 


-NHSOtCHa 


SCaHt 


213 —214 


5 8 


-NHSOtCHa 


-SPh(4-F) 


H 


131 -132 


5 9 


-NHSOtCHa 


-SPh(2,4-Pt 


) H 


120 —122 


6 0 


-NHS0tPh(3-CFa) 


-NHSOtCHa 


H 


190 —195 


6 1 


-NHS0 1 Ph(4-F) 


-NHPh(3-CFa 


) H 


— 


6 2 


-NHSQtPh 


-NHPh(3-CF, 


? 


218 —220 


6 3 


-NHS0tPh(4-0CH,) 


-NHPh(3-CFa 


H 


214 -216 


6 4 


-NHSOiPh 


-SPh(3-CF.) 


' H 

' H 


85 - 87 


6 5 


-NHS0»Ph(4-0CH») 


-SPh(3-CF>) 


106 -108 


6 6 


-NHC0Ph(3-CF,) 


-NHSOtCHa 


-OCaHa 


224 —225 


6 7 


-NHCO->?a^XI'(D 


-NHSOtCHa 


-OCaH, 


194 —195 


6 8 


-NHSOtPh 


-SPhC2, 4-Fi 


H 


93 - 96 


6 9 


-NHSOtCzHs 


-SPh(2, 4-Fj 


) H 




7 0 


-NHC0Ph(3-CPa) 


-NHSOtCHa 


SCjHe 


223 —226 


7 1 


-NHSOaCaHs 


-0Ph(3-CFt: 


H 


mm® 


7 2 


-NHSOtCtHa 




) H 


59 — 60 


7 3 


-NHSOaCHa 




H 


68 — 69 


7 4 


-NHSOaCPa 


-NHPh(3-CP 


a) H 


204 —207 



Key: 1 
2 
3 
4 
5 
6 
7 
8 
9 



Compound 
M.p. 

Cyclohexyl 
Oil 

1-piperazinyl 

Decomposition 

Thienyl 

Naphthyl 

Cyclopentyl 



[0109] 




(1-2) 



Table VIII 



Table V* 



No. 


A 8 


Y* 


Z, ' 




CO g 


7 5 


-NHCO-tfnM^iTN 


SOtCzH* 


C 1 


H 


60 —63 


7 6 


-NHCO-tfnAtW 


SOtCtHt j 


B r 


H 


140 -141 


7 7 


-MHC0-9*o\*-># 


SO,C t H» 


I 


H 


154 -155 


7 8 


-NHCO-CF»CP, i 


S0,CH, 


NHCOCFtCP, 


CF. 


220 -223 


7 9 


-NHC0Ph(4-F) 1 


SOtCH, 


NHC0Ph(4-F) 


CF* 


249 -251 


8 0 


-NHCO-^n^^l 


<£Q,CH S 


H 


CF, 


164 —166 


8 1 


-nhco-womW 


oDiCjHj 


NO. 


H 




8 2 


-NHCO-tfoMW 


SOtCaHi 


NH» 


H 




8 3 




SOtC 2 H. 


CN 


H 




8 4 


-NHCO-tfm*M 


SOtCtH, 


COCH, 


H 




8 5 




S0,C 2 H 6 


CH, 


H 




8 6 


-NHC0Ph(3-CF 3 )| 


SOtCHa 


Br 


H 


199 —202 


8 7 




SOiC 2 H 8 


H 


CF, 


168 —170 


8 8 


-NHC0Ph(3-CF,) 


SO,C,H s 


H 


CF, 


148 -149 


8 9 


-NHC0Ph(3-CF,) 

* 


SCCH, 


H 


CF 3 


229 -230 



* [Editor's note: There is double numbering of the tables in the 
foreign text. ] * -* 



Key: 1 
2 
3 



Compound 
M.p. 

Cyclohexyl] 
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A* 

(1-3) 



Table IX 



<fc-£#7 No. 


A 4 


Z, ' 


ry t t » 
L 4 


jfftjft CO ; 


9 0 


NO, 


H 


-NHS0,CH, 


136-137 


9 1 


NO, 


C 1 


-NHSOiCH, 


179 


9 2 


NO, 


-NHSOtCH, 


C 1 


188 


9 3 


NO, 




OCH, 


175-176 


9 4 


NO, 


-NHSOiCHs 


C 1 


198-199 


9 5 


NO* 


-NHS0,CH 8 


F 





9 6 


NO, 


-OCH, 


-NHS0 2 CH, 


— 


9 7 


NH, 


-NHSCCH, 


C 1 


245 (ftftfa 
134-135 


9 8 


NH, 


H 


-NHS0,CH, 


9 9 


NH, 


C 1 


-NHS0,CH, 


165—167 


1 0 0 


NH, 


-OCH, 


-NHS0,CH, 


168-170 


10 1 


NH, 


-NHS0,CH, 


F 




1 0 2 


NH, 


-NHS0,CH* 


C 1 


180-182 


10 3 


NO, 


-NHS0,C,Hs 


OCH, 


152—153 


1 0 4 


NH, 


-NHS0,CH, 


OCH, 


188—191 


1 0 5 


NH, 


-NHSCCHs 


OCH, 


201—203 


1 0 6 


NO, 


F 


-NHS0,C,H. 


146-148 


1 0 7 


NO, 


— NHSOiCHs 


-NHSOtCH, 


185-187 


1 0 8 


NH, 


F 


-NHSOtCH, 




I 0 9 


NO* 


-NHSCCH, 


SC« H s 


149-151 


110 


NH, 


-NHSCCH, 


SC. H s 


158—160 
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Key : 1 Compound 

2 M.p. 

3 Decomposition 



[0111] 




(1-7) 



Table VII 



1 lb£® No. 


A* 


Y 


Ill 


H 


S0*C*Hs 


1 I 2 


NO* 


so* i-y j-b @ 


1 1 3 


NO, i 


S0*CH*Ph 


1 1 4 


NO* 


1 t 5 


NO* 


S0*Ph 


I 1 6 


NO* 


S0,Ph(4-0Me) 


1 1 7 


NO* 


S0*CF. 


1 1 8 


NO* 


SOaCH* 


1 I 9 


NH* 


S0,Ph(4-0Me) 


1 2 0 


NH, 


S0*CP* 


1 2 1 


NH* 


S0,CHa 0 


1 2 2 


NH* 


I 2 3 


NH* 


5-fl- h i; 7>M"crx h4=-^-3- 
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Key: 1 Compound 

2 Naphthyl 

3 3, 5-dimethyl-4-isoxazolylsulfonyl 

4 4-ethoxycarbonyl-l-methyl-5-pyrazolylsulfonyl 

.5 5-p-trifluoroethoxy-3-methyl-4-isothiazolylsulfonyl 



[0112] 




(I) 



Table VIII 



> <fc£® No. 


A 


Z, 


Z, 




Z« 


m* CO 


1 2 4 


-NHj 


NHSOtCH, 


H 


NH« 


CP, 


138-144 


1 2 5 


-NO, 


C 1 


H 


NO. 


CP* 


79-80 


1 2 6 


-NO. 


H 


CP, 


H 


NHSO.CHs 


207-208 


1 2 7 


-NHCOOCHt 


H 


H 


H 


H 


109-111 


12 8 


-NHC00C.H 6 


H 


H 


H 


H 


88-89i 


12 9 


-NHC00(CH 2 ).CHs 


H 


H 


H 


H 


54—55 


1 3 0 


-NHC00(CR 2 )iCH* 


H 


H 


H 


H 


54-55 


1 3 I 


-NHC00CH.CH.C1 


H 


H 


H 


H 


94-96 


1 3 2 


-NHCOOCH.CCl, 


H 


H 


H 


H 


121-123 


1 3 3 


2-«V-l-k'o'J?-*g 


H 


H 


H 


H 


80-81 


1 3 4 


-NHCOOCHCCH,). 


H 


H 


H 


H 


139-145 
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Key: 1 Compound 

2 2-oxo-l-pyrrolidinyl 

3 M.p. 

4 Oil 

5 Cyclohexyl] 
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Table XII 



Table VIII (continued) 



<fc£«J No. 


A 


Z. 


Z« 


Za 


Z* 


IK& CO 


13 5 


-NHCO0CH t CH(CHa)a 


H 


H 


H 


H 


100—101 


1 3 6 


-NHCOOCaHa 


H 


H 


H 


OCHa 


74-75 


i 3 7 


-NHC0O(CH»)»CH» 


H 


H 


H 


OCHa 


73-74 


1 3 8 


-NHC00(CH t )aCHa 


H 


H 


H 


OCHa 


62-63 


1 3 9 


-NHCQQCH,CH»C1 


H 


H 


H 


OCHa 


97-100 


1 4 0 


-NHC00C 2 H» 


H 


H 


H 


OCaHs 


80—82 


1 4 1 


-NHC00C 2 H s 


H 


H 


H 


C 1 


115-116 


1 4 2 


-NHC00(CHt)zCH, 


H 


H 


H 


C 1 


116-117 


• 1 4 3 


NO, 


CI 


H 


CFa 


C 1 


61-63 


14 4 


NO, 


-OH 


H 


CFa 


C 1 


122-123 


1 4 5 


NO* 


C 1 


H 


CFa 


-OCHa 




1 4 6 


NHt 


0Ph(2. 4-Fa) 


H 


CFa 


H 


78-81 


1 4 7 


NO. 


OCHaCOOCaH* 


H 


CFa 


H 
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Key: 1 Compound 

2 2-oxo-l-pyrrolidinyl 

3 M.p. 

4 Oil 

5 Cyclohexyl] 

[0114] 

Table XIII 



Table VIII (continued) 



) {t&VB No. 


A 


Z i 


L 2 


rj 
63 


£j 4 


si, ^ (*n\ 


1 4 8 


-NHt 


-GPh(2. 4-F 2 ; 


rl 


T_r 

n. 


PC 


74~7H 
# 1 0 


1 4 9 


k it r ft 

-NHSOiCjHs 


-GPh(2. 4-Fj) 


IT 

ri 


t_r 
rt 


PR 




1 5 0 


ttTf /\ ft 

-NHSOtC^Hj 






n. 


PR 




1 K 1 
10 1 


lNiluU2vri3 


-0PhC2 4-F*) 




H 


CFj 


104—105 


1 5 2 


-NHt 






CF, 


H 


67—67. 5 


15 3 


-NO, 






CF, 


H 




1 5 4 


— NHt 


SPh(3-CF,) 


H 


H 


CF, 




1 5 5 


-NHt 


0Ph(3-CF,) 


H 


CF, 


H 




1 5 6 


-NOt 


SPh(2. 4-F,) 


H 


CP, 


H 


99—101 


1 5 7 


-NH: 


SPh(2.4-P 2 ) 


H 


CP, 


H 


64-67 


1 5 8 


-NOt 


0Ph(3-CF,) 


H 


CF, 


H 


50—52 


1 5 9 


-NOt 


SPh(4-F) 


H 


CF, 


H 


66—69 


16 0 


-NH, 


SPhC4-P) 


H 


CF, 


H 


93-95 


1 6 1 


-NOt 


NHPh(3-CF,) 


H 


CP, 


H 


80—82 


1 6 2 


-NO, 


SPh(3-CF,) 


H 


CF, 


H 


47-48 


1 6 3 


-NH, 


NHPh(3-CF,) 


H 


CP, 


H 


100-104 


1 6 4 


-NH, 


SPh(3-CF,) 


H 


CP, 


H 


44—46 
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Compound 

2-oxo-l-pyrrolidinyl 

M.p. 
Oil 

Cyclohexyl] 
[0115] 

The compounds represented by general formula (I) are useful 
as phospholipase A 2 inhibitors, anti-inflammatory agents, and 
antipancreatitis agents. Phospholipase A 2 is detected in various 
tissues and cells in the body. In platelets and inflammation 
cells, phospholipase A 2 is secreted or activated by stimuli, 
contributing to the production of platelet activation factors 
(PAF) and arachidonic acid metabolites. The arachidonic acid 
metabolites are clearly related to various illnesses, e.g., 
inflammation symptoms such as rheumatoid arthritis, 
osteoarthritis, tendonitis, bursa inflammation, dryness, and 
other related skin inflammations; respiratory ailments such as 
allergic nose inflammation, allergic respiratory asthma, etc.; 
instant hyper-reactivity such as allergic conjunctivitis, etc. On 
the other hand, the phospholipase A 2 secreted from the pancreas 
is activated in the intestine and displays digestive action. 
Also, once activated in the intestine, it is considered to be an 
important factor in causing pancreatitis. The compounds of the 
present invention are effective for the treatment of symptoms 
related to phospholipase A 2 , such as the above inflammation 
symptoms, respiratory ailments, instant hyper-reactivity, 
pancreatitis, etc., and they can be used as antiif lammatory 
agents, respiratory-ailment treatment agents, antiallergenic 
agents, anti-pancreatitis agents, anti-kidney inflammation 



Key: 1 
2 
3 
4 
5 
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agents, anti-organ-ailment agents, etc. For antipancreatitis 
agents, the compounds of the present invention can be used 
together with protein-decomposition enzyme inhibitors, e.g., 
nafamostat mesilate, gabexate mesilate, camostat mesilate 
[transliterations], etc. 

[0116] 

The compounds of the present invention are especially 
desired for use as anti-inflammatory agents and anti-pancreatitis 
agents. 

[0117] 

Experimental Example 1 

Phospholipase A 2 inhibition action, Method A 
[0118] 

(1) Preparation of substrate 

A substrate was prepared from 10 mg of egg licithin (product 
of Wako Junyaku) , 1 mL of glycerin, 2 mL of a 50-mM Tris- 
hydrochloric acid buffer solution (pH 7.5) 
(Tr is (hydroxyme thy 1) aminome thane (product of Nakaraitesk 
[transliteration] Co.), adjusted with hydrochloric acid to pH 
7.5), 0.5 mL of a 150-mM calcium chloride solution (solution of 
calcium chloride in 50-mM Tris-hydrochloric acic buffer), and 
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0.5 mL of 0.05% Triton X100 (Nakaraitesk Co. (solution of Triton 
X100 in 50-mM Tris-hydrochloric acid buffer) by dispersing for 
5 min in a mortar and an ultrasonic pulverizer (heat system, 
Ultrasonic Ink Co., model W-225) for 30 min. 

[0119] 

(2) Enzyme 

Swine pancrease phospholipase A 2 (Boehringer Mannheim, 
Yamanouchi (161454, 122416) was used. 

[0120] 

(3) Measurement of phospholipase A 2 activity 

In a 96-hole culture plate (flat bottom, Sumitomo Bakelite 
Medical Co.), 40 of substrate, 5 U-L of a solution of 10 mg of 
sample compound in 500 jiL of dimethyl sulfoxide treated with 
500 U-L of 50-mM Tris-hydrochloric acid buffer, and 5 oX of a 
20-ng/mL enzyme solution (enzyme diluted with 50-mM Tris- 
hydrochloric acid buffer), were added; the resulting mixture was 
allowed to react at 37°C for 30 min. The fatty acid formed was 
then determined by the ACS-ACOD (acyl CoA synthase acyl CoA 
oxidase) method (NEFA. C-test Wako kit (product of Wako Junyaku) ) 
The colorimetric determination was done using a multiphotometer 
(Biorad Co. Model 2550 EIA Reader) at a wavelength of 540 nm. 
Separate experiments were similarly carried out (no addition of 
test compound) with phospholipase A 2 , final concentration 
2 ug/mL, 1 ug/mL, and 0.5 ug/mL, ' plotting the fatty acid formed 
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against the phospholipase A 2 . From the amount of the fatty acid 
formed, in the presence of the test compounds, the apparent 
phospholipase A 2 was obtained from the calibration curve and used 
in the equation below to compute the enzyme inhibition of the 
test compounds. Results are given in Table IX. 

[0121] 

Enzyme inhibition (%) = [1 - (apparent phospholipase A 2 
obtained from calibration curve using the fatty acid formed in 
the presence of the test compounds/actually added phospholipase 
A 2 amount) ] x 100 



[0122] 
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Table XIV 



Table IX 





ft A. J »- 

No. 


i- — v it , J _ AJf A 

aS^C3D(1000ppn) 






a^OD(lOOOppn) 




6 


49 @ 




139 


6 8 




8 


3 1 




140 


5 2 




17 


3 9 




141 


5 8 




18 


7 7 




142 


3 3 




19 


4 2 




143 


1 0 0 




78 


5 8 




144 


3 6 




91 


4 8 




145 


6 7 




124 


5 5 










125 


6 0 








127 


3 9 








129 


5 0 








130 


6 7 








131 


7 0 








132 


4 2 








133 


3 5 








134 


4 8 








135 


5 5 








136 


4 6 








137 


4 8 








138 


5 0 







Key: 1 
2 



Compound 

Phospholipase A 2 inhibition 
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[0123] 

Experimental Example 2 

Phospholipase A 2 inhibition action, Method B 
[0124] 

(1) . Preparation of substrate 

A solution of 9.2 mg of dipalmitoylphosphatidylcholine 
(product of Nichiyu Liposome) in 0.5 mL of chloroform was mixed 
with a solution of 32 mg of sodium cholate (Wako Junyaku product 
dissolved in 0.5 mL of methanol) then freed from the solvent 
under a nitrogen stream, treated with 2.5 mL of a 250-mM sodium 
chloride solution (sodium chloride solution in 100-mM Tris- 
hydrochloric acid buffer (Tris (hydroxymethyl) aminomethane 
adjusted to pH 8.0 with hydrochloric acid), and stirred for 
dissolution to obtain a substrate. 

[0125] 

(2) Enzyme 

Swine pancrease phospholipase A 2 (Boehringer Mannheim, 
Yamanouchi product (161454, 122416). 
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[0126] 

(3) Measurement of phospholipase A 2 activity 

In a 96-hole culture plate, 20 uL of a solution of 25-mM 
calcium chloride, 4.5 mg/mL of bovine serum albumin (product of 
Sigma Co.), and 100-mM of Tris-hydrochloric acid buffer (pH 8.0), 
5 UL of a solution of 10 mg of sample compound in 500 uL of 
dimethyl sulfoxide treated with 500 uL of 20-mM Tris-hydrochloric 
acid buffer, 5 uL of a 10-ug/mL enzyme solution (enzyme diluted 
with 1 mg/mL of bovine serum albumin solution (bovine serum 
albumin dissolved in 100-mM Tris-hydrochloric acid buffer), and 
20 uL of substrate were added; the resulting mixture was allowed 
to react at 37°C for 30 min. The fatty acid formed was then 
determined by the ACS-ACOD (acyl CoA synthase acyl CoA oxidase) ■ 
method (NEFA C-test Wako kit (product of Wako Junyaku) ) . The 
colorimetric determination was done using a multiphotometer 
(Biorad Co. Model 2550 EIA Reader) at a wavelength of 540 nm. 
Separate experiments were similarly carried out (no addition of 
test compound) with phospholipase A 2 , final concentration 
.1 ug/mL, 0.75 ug/mL, 0.5 ug/mL, and 0.25 ug/mL, plotting the 
fatty acid formed against the phospholipase A 2 . From the amount 
of the fatty acid formed, in the presence of the test compounds, 
the apparent phospholipase A 2 was obtained from the calibration 
curve and used in the equation below to compute the enzyme 
inhibition of the test compounds. Results are given in Table X. 



[0127] 



Enzyme inhibition (%) = [1 - (apparent phospholipase A 2 
obtained from calibration curve using the fatty acid formed in 
the presence of the test compounds/actually added phospholipase 
A 2 amount) ] x 100 
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Table XV 



Table X 



N HlJ 




1 
1 


6 3 (2-) 


9 


3 2 


3 


9 2 


9 


6 8 


10 


7 5 


12 


5 0 


13 


8 8 


14 


4 7 


15 


5 6 


16 


67 


29 


4 1 


30 


4 9 


31 


4 7 


32 


8 7 


34 


7 0 


35 


6 3 


36 


4 2 


37 


9 4 


38 


9 3 


39 


5 9 


40 


9 0 


41 


6 8 


42 


9 8 


43 


8 0 



No-0 


*x*«;/<—tfA t kr 
a**co(ioooppo>(5. 


vt 


8 4 






8 3 




48 


6 0 




50 


9 5 




51 


64 




52 


3 3 




53 


3 2 




55 


6 5 




56 


6 5 




57 


9 5 




58 


85 




59 


7 0 




60 


5 7 




64 


9 5 




65 


9 3 




66 


7 0 




67 
68 


8 9 

9 5 




69 


8 2 




70 


9 0 




71 


9 0 




72 


9 8 




73 


9 3 




75 


6 4 





Key: 1 Compound 

2 Phospholipase A 2 
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Table X (continued) 
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O 



Ho. 


&S#COOooopp«) 


76 




77 


8 1 


79 


4 8 


80 


6 7 


8$ 


7 0 


87 


8 1 


88 


8 9 


89 ^ 


7 4 




4 8' 


92 ^ 


• V 4 7 


94 


8 8 


98 


3 8 


99 


3 5 


103 


3 6 


104 


7 9 


105 


5 5 


107 


7 8 


109 


3 8 


110* 


4 9 


111 


3 0 


112 


SO 


113 


3 8 


114 


4 2 


115 


3 3 



No. 


tn tftasrtft ft firm n no) 


116 


*>> 30 


117 


3 1 


.118 


3 5 


119 


4 5 


120 


3 1 


121 


3 2 


122 


5 8 


123 


32 


126 


4 2 


146 


4 2 


148 


70 


149 


7 9 


150 


5 1 


151 


5 7 


152 


4 0 


154 


4 2 


155 


8 6 


160 


63 
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Key: 1 Compound 

2 Phospholipase A 2 

[0130] 

Experimental Example 3 

Carrageenan foot-sole edema inhibition action 

Wistar male rats (body weight about 100 g) were used at 5 
per group- The test compounds were mixed with Tween 80 
(polyoxyethylene sorbitan mono-oleate (product of Nakaraitesk) ) , 
then with distilled water to obtain a 2% Tween 80 suspension or 
salt dissolved in water, which was administered orally at 25 mg 
of test compound/kg. One hour later, 0.1 mL of 1% X-carrageenan 
solution in saline solution was injected into the skin of the 
right rear sole to cause inflammation. Three hours later, using a 
foot-sole volume measurement apparatus (Ugobashire Co. product), 
the foot-sole volume was measured. Subtracting from the volume 
before inflammation gave the swelling volume, which was used to 
compute the inhibition level by the equation below. Results are 
given in Table XI. 

[0131] 

Inhibition (%) = [1- (average swelling volume of group fed 
test compounds/control group average swelling volume)] x 100 
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[0132] 

Table XVII 



Table XI 



No. 




D 3 




32 


2 4 


35 


2 2 


39 


3 $ 


40 


3 9 


41 


2 5 


42 


4 S 


43 


4 4 


44 


2 0 


48 


2 2 


58 


2 2 


64 


3 0 


65 


2 0 


74 


2 S 


76 


2 9 


86 


34 


87 


2 4 


113 


2 8 


115 


2 3 


116 


3 6 


117 


22 


126 


2 5 


143 


3 9 


148 


3 1 



Key: 1 Compound 

2 Carrageenan foot-sole edema inhibition 



94 



[0133] 

Experimental Example 4 

Acute toxicity 

Administration route: oral 

Using ddy male mice (body weight 25-30 g) , at 5 per group, . 
the test compounds as Na salts were dissolved in a saline 
solution or 5% glucose aqueous solution and administered orally 
at 0.1 mL/10 g body weight. After administration, over 1 week, 
the mortality/test No. was obtained to estimate the 50% lethal 
dosage LD 50 (mg/kg) . Results are given in Table XII. 

[0134] 

Table XVIII 



Table XII 



Key: 1 Compound 



No. 


LDuing/Kg) 
) 


3 


> 2 0 0 


35 


> 2 0 0 


40 


> 2 0 0 


7S 


> 2 0 0 


113 


> 2 0 0 
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[0135] 

Experimental Example 5 
Effect on acute pancreatitis 

Crj-CD male rats were used at 3 per group, using a full-body 
inhalation anesthesia machine (Model EM-2 and F-type vaporizer 
for Fluothane) with halothane (Hoechst Japan) and nitrous oxide 
(Sumitomo Seika) . The rats underwent surgery by the duodenum 
blocking method to produce acute pancreatitis. Each compound (as 
the Na salt) was continuously administered at 0.4 mL/100 g to 
0.6 mL/100 g into the tail vein at a rate of 0.05 mL/min using a 
pump (Technicon AAII proportioning pump III, Nippon Technicon 
Co.), with a nonadministered group as the control. The compound- 
administered group was examined by pathological autopsy 6 h after 
the surgery. Of the pancreatitis pathological changes, dotlike 
bleeding, spot-like bleeding, pancrease virtual destruction, and 
fatty tissue destruction in the abdominal cavity were evaluated 
with regard to their degree and range by 5 ratings of 0, 0.5, 1, 
2, 3 (3 for serious). Overall points are given as pancreatitis 
pathological changes. Using the equation below, pancreatitis 
inhibition levels (%) were obtained. Results are given in 
Table XIII. 

[0136] 

Pancreatitis inhibition (%.) = [1 - (pancreatitis 
pathological change points of group fed the test 
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compounds/pancreatitis pathological change points of control 
group) ] x 100 

[0137] 

Table XIX 



Table XIII 



Q> 



<titVt 
No. 


3AM 


30 


5 5 


87 


6 2 


42 


7 2 


50 


7 0 . 


51 


5 7 


56 


5 6 


58 


6 6 


60 


5 3 


65 


8 4 


67 


53 


72 


6 9 


76 


7 1 


77 


67 



No. 


8>*c&a 


87 


6 1 


92 


5 4 


107 


7 3 


111 


7 9 


112 


9 3 


115 


8 6 


116 


9 7 


119 


5 0 


120 


5 3 


121 


8 1 


122 


6 2 


144 


8 1 


150 


7 4 



<3> 



Key: 1 Compound 

2 Pancreatitis inhibition 
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[0138] 

When the compounds of the present invention are administered 
to treat the above phospholipase-A 2 -related ailments, they may be 
used alone or mixed with physiologically acceptable carriers as 
formulation compositions suitable for oral or nonoral 
administration, e.g., tablets, powders, capsules, grains, 
injectables, ointments, inhalers, suppositories, etc. 

[0139] 

The formulations for oral administration are, e.g., solids 
such as tablets, capsules, powders, grains, lozenges, etc., which 
may contain binders such as microcrystalline cellulose, gum 
arable, tragacanth gum, gelatins, polyvinylpyrrolidone, etc., 
excipients such as starch, lactose, carboxymethylcellulose, etc.; 
disintegrating agents such as alginic acid, cornstarch, 
carboxymethylcellulose, etc.; lubricants such as magnesium 
stearate, light silica, colloidal silicon dioxide, etc.; 
sweeteners such as sucrose, etc.; flavoring agents such as 
peppermint, methyl salicylate, etc. Liquid compositions such as 
syrups or suspensions may contain sorbitol, gelatxn, 
methylcellulose, carboxymethylcellulose, vegetable oils such as 
peanut oil, emulsifiers such as lecithin, and optionally 
sweeteners, preservatives, colorants, flavor agents, etc. They 
may be used as dry formulations. Such formulations contain 
1-95 wt% of the effective component. 
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[0140] 

Formulations for nonoral administration include injectables, 
which may be an aqueous salt solution, etc.,. or suspensions or 
emulsions (mixed with physiologically acceptable oils or 
liquids). In this case, antiseptics such as benzyl alcohol, etc, 
antioxidants such as ascorbic acid, etc., physiologically 
acceptable buffers, and penetration control agents may also be 
used. These injectables contain 0.1-8 wt% of effective component. 
Formulations suitable for local application or direct intestinal 
applications include inhalers, ointments, suppositories, etc. The 
inhalers administered through respiration can contain the 
compounds alone or with physiologically acceptable inert carriers 
or aerosols, or a nebulizer solution or inhalable fine powders. 
The inhalable fine powders should have particles below 50 \i, 
preferably below 10 \i. When used as inhalers, if needed, they may 
be used together with antiasthma agents or vasodilators. 

[0141] 

The ointments can be made using the usual bases by the usual 
process. The ointments should contain 0.1-30 wt% of effective 
components . 

[0142] 

The suppositories can be prepared using the usual carriers, 
such as polyethylene glycol, lanolin, cacao fat, fatty acid 
triglycerides,- etc. The suppositories should have an effective 
compound content of 1-95 wt%. 



[0143] 



Such formulation compositions for oral, nonoral, topical, 
and direct intestinal applications can be adjusted in the usual 
manner with regard to the release rate of the effective 
components after being administered to patients. 

[0144] 

The dosage of the compounds of the present invention can be 
varied according to the compounds, dose method, and human and 
animal patient conditions, and should be decided by health 
professionals, while it should be, based on adults, about 
0.01-10, preferably 0.05-5 g/day. The inhalation dosage per 
operation should be about 0.01-100 mg of the compounds. 

[0145] 

Specific formulation examples of the present invention are 
given below for phospholipase A 2 inhibitor, anti-inflammatory 
agent, and antipancreatitis agent. 

[0146] 

Formulation Example 1 (tablets) 

(1) Compound No. 3 200 mg 

(2) Lactose 150 m 9 

(3) Starch 30 m 9 

(4) Magnesium stearate 6 mg 
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The above components (l)-(4) were molded to make one tablet. 



[0147] 

Formulation Example 2 ( powder / fine particles) 

(1) Compound No. 104 

(2) Sugar ester (DK Ester F-160, 
product of Daiichi Kogyo) 

(3) Surfactant (Decaglyn 1-L, [transliteration] 
product of Nikko Chemicals) 

(4) Light silica 

The above (1) was wet milled in an aqueous solution of 5% 
(3), treated with 180 mg of (2), f reeze-dried, pulverized, mixed, 
with (4), and if desired put into capsules. 

[0148] 

Formulation Example 3 (hard gelatin capsules) 

(1) Compound No. 3 250 mg 

(2) Starch 200 mg 

(3) Magnesium stearate • 10 mg 
Components (l)-(3) were placed in hard gelatin capsule. 



200 mg 

180 mg' 

15 mg 
25 mg 



101 



[0149] 

Formulation Example 4 (injection) 

(1) Compound No. 104 1 9 

(2) Glucose 10 9 

(3) Injection-grade distilled water 200 mL 

The above components (1)- (3) were made into injection solutions 
in the usual manner. 

[0150] 

Formulation Example 5 (topical skin ointment) 



(1) 


Compound No. 104 


5 


g 


(2) 


White petrolatum 


25 


g 


(3) 


Stearyl alcohol 


22 


g 


(4) 


Propylene glycol 


12 


g 


(5) 


Sodium lauryl sulfate 


1. 


.5 g 


(6) 


Ethyl p-hydroxybenzoate 


0 


.025 g 


(7) 


Propyl p-hydroxybenzoate 


0 


.015 g 


(8) 


Purified water 


100 


g 



The above components (l)-(8) were made into an ointment in the 
usual manner. 



